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1.0 INTRODUCTION 

0 This Characterization Package is designed to describe the necessary surveys and sampling for 
Reconnaissance Level Characterization (RLC) and Pre-Demolition Survey (PDS) in preparation for 
release and re-use of WETS Group B Facility: B575. The RLC and PDS strategies are based upon the 
draft Reconnaissance Level Characterization Plan (RLCP) and the Pre-Demolition Survey Plan (PDSP), 
respectively, including the Data Quality Objectives (DQOs) presented herein. The DQOs used to 
implement this strategy are presented below. The DQO process was used to evaluate existing information 
and data and to determine additional characterization requirements needed to define building hazards 
(radiological, chemical and safety) per Attachment 9 of RFCA and to initially identify anticipated waste 
streams. All quality assurance requirements presented in MAN-077-DDCP, Decontamination and 
Decommissioning Characterization Protocol (DDCP) will be followed. 

Existing data on radiological and non-radiological hazards associated with this facility are insufficient to 
address the applicable DQO decision rules. In most cases, radiological surveys were carried out many 
years ago and are not retrievable. Likewise, no data exist for non-radiological hazards such as asbestos 
and PCB-containing ballasts in fluorescent light fixtures. 

Radiological Characterization 

Based upon historical and process knowledge, the radiological contaminants of concern for the purposes 
of surveys and sampling were determined to be uranium, plutonium and americium. Radiological surveys 
for fixed and removable contamination will be conducted on internal and external walls, floor, ceilings 
and roofs as directed by the Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM). 
Radiological measurements and samples will be collected per PRO-476-RSP- 16.02, Radiological Surveys 
of Surfaces and Structures and PRO-477-RSP- 16.03, Radiological Samples of Building Media. 

Non-Radioloeical Characterization 
a 

The non-radiological contaminants of concern for the purposes of sampling were determined to be PCBs 
(contained within Fluorescent light fixtures) and asbestos. Asbestos sampling and analyses is as per 
PRO-563 -ACPR, Asbestos Characterization Procedure. 

The characterization requirements are summarized in Table 1, 
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Table I: SUMMARY OF 
CHARACTERIZATION REQUIREMENTS 

For all required surveys and sampling, historical and RLC data will be provided as attachments to the 
Reconnaissance Level Characterization Report (RLCR). 
Contaminant 

Radiological 
contaminants 
(Pu, U, and Am 

RCRA 
Constituents 

Lead (Pb) in 
paint 

Beryllium 

Sample/ 
Survey Amount 

a& Type 
A total of 380 
total surface 
activity 
measurements 
(76 per facility 
except B33 1A 
and B987, 
which have only 
38) plus biased 
scans 
None required. 

None required. 

None required. 

Comments 

Total surface activity measurements include fixed and 
removable contamination surveys for alpha and beta. Biased 
scans are on floors and exterior surfaces in seams, cracks, 
corners, and other locations where contamination is expected to 
accumulate. No less than 10% of the total area will be scanned. 

According to historical data and process knowledge, no RCRA- 
regulated chemicals were used or stored in any of the facilities 
( 0 6 0  Facility Characterization Interview Checklist and 
Attached Facility Checklist and HRR Manager’s Report). 
Therefore, sampling for chemical contaminants is 
unnecessary and will not be conducted. 
Environmental Waste Compliance Guidance #27, Lead-based 
Paint (LBP) and Lead-basedpaint Debris Disposal, has 
directed that LBP debris generated outside of currently 
identified HCA’s shall be managed as non-hazardous waste 
derived from LBP is not a requirement for disposal. 
Additionally, lead characterization is not required for release of 
facilities to commerce, as long as it is disclosed to the buyer 
that the trailer may contain lead-based paint. Therefore, 
analysis of the lead content of paint on the facilities and 
buildings is unnecessary and will not be conducted. 
There is no record of beryllium operations or storage being 
carried out in any of the facilities (D&D Facility 
Characterization Interview Checklist and Attached Facility 
Checklist and HRR Manager’s Report, and CBDPP List of 
Known Beryllium Areas). 



Poly- 
chlorinated 
biphenyls 
(PCBs) 

Inspection of 
fluorescent light 
fixtures for PCB 
ballasts 

Inspection for 
friable and non- 
friable asbestos. 

Sampling at 
direction of 
CDPHE-certified 
asbestos 
inspector. 

Asbestos 

Fluorescent light fixtures in each facility are likely to contain PCB- 
containing ballasts. For facilities that are to be re-used or 
released to commerce, PBC ballasts must be inspected for leakage 
prior to release to commerce, and if leaking, must be removed. 

Environmental Waste Compliance Guidance #25, Management of 
Polychlorinated Biphenyls (PCBs) in Paint and Other Bulk Product 
Waste During Facility Disposition, has directed that applied dried 
paints, varnishes, waxes, or other similar coatings or sealants are 
acceptable for disposal (with notification) in a non-hazardous solid 
waste landfill as PCB Bulk Product Waste under 40 CFR 76 1.3 and 
40 CFR 761.62 paragraph (b) and therefore need not be sampled as 
long as restrictions outlined in 40 CFR 76 1.62 regarding their 
disposal are met. Therefore, analysis of PCBs in paint from the 
interior and exterior surfaces of the facilities is unnecessary 
and will not be conducted. 
For facilities that are to be re-used or  released to commerce, 
inspection must be conducted for friable asbestos only. 



2.0 DATA QUALITY OBJECTIVES 

This section defines the DQOs for RLC and PDS in preparation for release and re-use of the 
RFETS Group C facilities. 

2.1 The Problem 

The nature and extent of radiological, chemical, and safety hazards for each facility in Group C 
are not known with sufficient confidence for unrestricted release. 

2.2 The Decision 

Have unrestricted release standards been met relative to potential chemical and radiological 
hazards? 

2.3 Inputs to the Decision 

The inputs to the decision include the planned RLC and PDS survey and sampling data, historical 
information generated from previous characterization activities, and the applicable unrestricted 
release criteria. Specifically, inputs to the decision rule include: 

0 Radiological surveyhcan measurements of the facilities; 
Asbestos inspection and sampling results; 
Inspection of fluorescent light fixtures for PCB-containing ballasts; 
Quality assurance aspects of the data, including precision, accuracy, 
representativeness, completeness, and comparability (Le., the PARCC parameters); 
Unrestricted release criteria (l-P73-HSP- 18.10, Appendix 1); 
40 CFR 761 (PCB regulations) 
40 CFR 763 and 5 CCR 1001-10 (asbestos regulations). 

0 

0 

Radiolgical instrumentation planned for the project is controlled by K-H through contractual 
requirements with onsite and offsite (radiochemistry) vendors. All instrument sensitivities are 
adequate for producing results comparable to unrestricted release action levels and compliance 
with DOT requirements. 

2.4 Decision Boundaries 

Three-dimensional boundaries for defining the levels and extent of radioactive contamination are 
restricted to the interior and exterior surfaces, and do not include the underlying soil. There are 
no temporal boundaries relative to technical data quality; time contraints depend only on the 
project schedule. 

2.5 Decision Rules 

The following are decision rules to be used during PDS: 

If all radiological survey/scan measurements are below the surface contamination thresholds 
provided in DOE Order 5400.5 (Radiation Protection of the Public and Environment) and the 
RFETS Radiological Control Manual, the related area or volume of material is considered 
sanitary waste and may be free-released. 

c" 
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If any radiological surveyhcan measurement exceeds the surface contamination thresholds 
provided in DOE Order 5400.5, the related area or volume of material must be remediated or 
dispositioned as radiological or mixed waste. e 
PCB-containing ballasts which are leaking must be identified and removed prior to release as 
directed in PRO-673-EWQA- 1, W E T S  Polychlorinated Biphenyls Management Plan, 
Environmental Compliance Guidance No. 22, Management of Fluorescent Light Ballasts, and 
40 CFR 761. 

For asbestos, in accordance with 40 CFR 763 and 5 CCR 100 1 - 10, if any one sample of a 
sample set representing a homogeneous medium results in a positive detection (i.e., > 1% by 
volume), then material is considered asbestos-containing material (ACM); otherwise the 
material is considered non-ACM. 

2.6. Tolerable Limits on Decision Errors 

Statistically based radiological surveying and sampling will be conducted per the guidance in 
Section 5.5 of MARSSIM and the PDSP. The location of radiological survey/sampling points will 
be delineated per the guidance provided in Section 5.5 of MARSSIM. Radiological field 
measurement methods and instrumentation will be delineated per the guidance in Section 6 of 
MARSSIM. Radiological sampling and preparation for laboratory measurements will be delineated 
per the guidance in Section 7 of MARSSIM. 

2.7. Optimization of Plan Design 

The number of survey points was determined as prescribed by MARSSIM 55.5.2.3. A conservative 
estimate of relative shift (Ah) as (l), coupled with a 5% acceptable error for alpha and beta, 
respectively, resulted in 28 random measurement locations per survey unit. 

0 
No statistical basis is necessary for potential non-radioactive hazards, as process knowledge 
associated with the facilities indicates no previous chemical processing, and visual inspections are 
biased toward the most likely areas or portions of the facilities to yield PCBs (ballasts) or asbestos. 

'-7 a-a 



3.0 CHARACTERIZATION INSTRUCTION FOR 
m 

RADIOLOGICAL SURVEYS 
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RMRS Rocky Mountain 

Rem ediation Services, L .L .C. 
. . . protecting the environment 

INTEROFFICE 
CORRESPONDENCE 

DATE: February 8,2000 

TO: Fs&-- 
FROM: R. S. Roberts, Radiological Engineering Support Services, Bldg. T130B, X4869 

SUBJECT: SCAN SURVEY REQUIREMENTS FOR THE PRE-DEMOLITION SURVEY FOR 
THE GROUP BIC FACILITIES- RSR-001-00 

The purpose of this correspondence is to document the methodology to be used to perform 
radiological scan surveys for the Pre-Demolition Survey at the Group B/C facilities. 

To perform beta scans for the Group B/C facilities, the following methodology will be used. 

1. The NE Electra with DP6 Probe will be used. 
2. The probe will be moved at a speed of 4 inches/second. This corresponds to a scanning 

MDC of 2525 dpm/lOO cm2 (See Rad Engineering Calculation No. 00-RS-0001, "Beta Scan 
MDC Calculation For NE Electra with DP6 Probe"). 

3. If elevated activity is found during scanning, perform a I-minute PAT at that location. 
4. Record PAT results. If PAT results are 2 3750 dpm/lOO cm2, contact radiological 

engineering. 
5. Continue scanning. 

To perform alpha scan surveys for the Group B/C facilities, the attached methodology outlined 
in Attachment A will be used.- This alpha scan methodology is consistent with the methodology 
used to perform Final Status Surveys at Building 779. If a 90-second PAT result is 
dpm/lOO cm2, contact Radiological Engineering Support Services. 

75 

Each survey unit within the Group B/C facilities will have 10% of the surface area scanned for 
both alpha and beta contamination. Areas with the highest potential for contamination will be 
scanned. 

CONCURRENCE 

Bates Estabrooks, Manager 
Radiological Engineering Support Services 

JWP:alk 

Attachment 
As Stated 

LL. a H. B. Estabrooks 
E. D. Lesses 
R. P. Worster 

I 



a 
Attachment A 

Scan Method with DP6 
(Alpha) 

Scan at 1.5"isec E 
NO YES 

v v 
Continue Pause over 

scan area for 4 
seconds 

I 

1 audible 
count 
observed? 

r--? Continue 

......... 

on surface 

Collect a 30-second static 
measurement with the DP6 

probe at the area(s) of elevated 
activity 

1 

1 
Continue scan Collect 9 90-second PATS 

in the lrn' area around the 
elevated area (including the 
initial elevated area). 



RMRS ~ o c k y  Mountain 
Rem edia ti on Services, L .L.C. 
. proleciing the environment 

INTEROFFICE 
CORRESPONDENCE 

DATE: February 9,2000 

TO: FILE //r 
FROM: R.S. Roberts, Radiological Engineering, Bldg. T I  30B, X4869 

SUBJECT: RADIOLOGICAL SURVEY FORMS FOR THE PRE-DEMOLITION SURVEY 
FOR THE GROUP B/C FACILITIES- RSR-002-00 

The purpose of this correspondence is to delineate the radiological survey forms that will be 
used to document total, removable and scan surveys for the Pre-Demolition Survey at the 
Group B/C facilities. 

The following attached survey forms will be used to document the total, removable and scan 
surveys for the Pre-Demolition Survey at the Group B/C facilities. 

1. Instrument Data Sheet 
2. Survey Signature Sheet 
3. Total Surface Activity Sheet 
4. Removable Contamination Data Sheet 
5. Final Survey NE Electra Scan & Investigation Survey Form 
6. Final Survey NE Electra Scan & Investigation Survey Form (Continuation Sheet) 
7. Final Survey NE Electra Scan & investigation Survey Map 

0 
These attached survey forms replace RSFORMS-16.02-1, "Total Surface Activity Survey Data 
Form," RSFORMS-16.02-2, "Removable Surface Activity Data Survey Form," and RSFORMS- 
16.02-3, "Surface Scanning Data Sheet." The attached forms were used during the Final 
Status Survey at Building 779, and their use will streamline the process by which radiological 
surveys are documented. The following changes to the forms are noted. 

0 

0 

The use of a "Probe Correction Factor'' and an "Efficiency" is redundant so the use of the 
"Probe Correction Factor" was discontinued. 
A "Sample Location" with an associated location map is being used instead of both a 
"Sample/Swipe Number" and "Location/Description" designator. These are equivalent. 
The date of the survey is being recorded instead of both the date and time. This is 
sufficient for documentation. 
The "Probe Number'' has been deleted for swipe survey instruments since no probe is 
associated with these instruments. 

0 attachments 

cc: Ron Worster Bates Estabrooks 



Survey Unit Description 

INSTRUMENT DATA SHEET 

Manufacturer 
Model 
Inst. ID # 
Serial # 

Cal. Due Date 

Analysis Date 

Instrument Bkgd 

Instrument Eff. 

Instrument MDA 

1 2 3 4 

I I I I 

Total Surface Activity Instrument Data 



SURVEY SIGNATURE SHEET 

RCT 
10#8 

RCT Printed Name 
RCT 
ID # 9 

RCT Printed Name 

Removable /Total Surface Activity Performed By 

RCT Printed Name Employee # RCT Signature Date 
RCT 

ID # 6 

RCT Printed Name Employee # RCT Sgnature Date 
RCT 

ID # 7 

RCT Printed Name Employee # RCT Signature Date 

Quality Control Measurements Performed By 

Employee # RCT Signature Date 

Employee # RCT Signature Date 

~~~ 

RCT Foreman Printed Name Employee # RCT Foreman Signature Date 



Survey Area: I Survey Unit: I Building: 
Survey Unit Description 

Total Surface Activity Data Sheet 
Net Activity Gross Count Net counts per Sample RCT Inst. Inst. Survey count time LAB 

location ID# ID # I D #  (set) (CPm) (gcpm) minute (cprn) (dpm1100cm2) 
u P P a /  P u' P U I D  I D  

I I I I I 

I I I I I 

I I I I I 

I I I I I I 

I I I I I 
- 

number In the "Sample Location" column. Material background is assumed to be zero unless otherwise noted "LAB" - local 
area background 



Survey Area: 1 Survey Unit: I Building: 
Survey Unit Description 



Final Survey NE Electra 
Scan & Investigation Survey Form 

su Survey Date. 
- _ _  _ _ _  

Survey Number 
- - - - - - - - 

ID # 

above table 

0 Electra DP-6 0 Other 0 Probe sm: Cal Due 

Electra DP-6 Beta Elecira DP-6 Alpha 
RCT Inst 

Elevated Audible 60-sec PAT 4-sec Audible 30-sec Static 90-sec PAT 
ID ID #(s) observed? (dpd100cmZ) observed’’ (gcpni) (dprn/IOOcm’) 

“Y” or “N” “Y” or “N” 

I 

I 

~~ 

ResultdComments 

Inst. 
ID # I  

RCT Printed Name h p l o y e c  # RCT Signatu~c 

RCT Printed Name Employee # RCT Signature 

RCT Printed Name Employee # RCT Signature 

Inst. 
ID #2 

Date 

Date 

Date 

lnst 
ID #3 

I I 

lnst 
ID fi4 

RCT ID 
# I  

1 

RCT ID 
# 2  

RCT ID 
# 3  

R C n S  Printed Name Employee # R C l T S  Signature 

Eff. ( d d )  MDA (dpdlOOcm’) Bkgd (cprn) Bkgd Counr T i m e  (sec) 
0 Electra DP-6 0 Other 0 Probe sm- Cal Due 

Date 



e 
--- _ _ _  

--- ----- 

LOC. 
I D  # ‘&I 1 ‘:it. Elevated Audlble 60-sec PAT 4-sec Audlble Wsec Static 90-sec PAT 

observed’ (dpd100cm2) observed? (gcpm) (dpm/100cm2) #(s) #(s) “Y ’  or “N” 
“Y” or “N” I 

I 

I 

Rev. 020900 

I D #  

I 

Electra DP, Electra DP-6 

RCT Inst. Elevated Audlble 60-sec PAT 4-sec Audlble Wsec Static 90-sec PAT 
observed’ (dpd100cm2) observed? (gcpm) (dpm/l OOcm’) 

ID ID 
#(s) #(s) “Y ’  or “N” 

“Y” or “N” I 

I 

-____- 

I 

1 

I 
1 
I 



Survey Date 

RCT Initials/Date RCT InitialsiDate RCT lnitials/Date 

Suivey Number 
- - - - - - - - 

Refer to the Final Survey N E  Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information 

Rev. 020900 



RMRS Rocky Mountain 
Remediation Services, L.L.C. 

protecting the environmenf 

I NTE ROF FIC E 
CORRESPONDENCE 

DATE: March 9, 2000 

TO: FILE 

FROM: Engineering, Bldg. T130B, X4869 

SUBJECT: ROOF SURVEY/SAMPLING REQUIREMENTS FOR THE GROUP B/C 
FACILITY CHARACTERIZATION - RSR-003-00 

The purpose of this correspondence is to document the methodology to be used to perform roof 
survey/sampling at the Group B/C facilities. Roof sampling is required due to consistently high 
total alpha readings on the roofs above the DCGLw (100 dpm/100 cm2). There is no associated 
removable alpha activity above the release limits in DOE Order 5400.5. The total and 
removable beta activities are also below the release limits in DOE Order 5400.5. 

Historical and process knowledge on the Group B/C facilities gives no indication that DOE 
added radioactive material should be present on the exterior of the trailers. Therefore, these 
elevated readings are expected to be from radon daughter products. This is anticipated since 
elevated roof readings at Rocky Flats have been a continuing occurrence with no corroborating 
evidence that the elevated readings are from DOE added radioactive material. 

The following methodology will be followed to survey/sample the exterior of the Group B/C 
facilities. 

1. 
2. 

3. 

The 10% exterior scans will be taken on the walls of the exterior of the trailer. 
At one elevated location on the roof, it will be verified that the average total alpha 
contamination is above the 100 dpm/lOO cm2 average release limit. This will be performed 
by taking 9 total alpha surveys at each location. The surveys will be performed in a 3 X 3 
matrix within a one square meter area. The 9 survey results will be averaged and reported. 
An alpha scan of the one square meter area will also be performed to document the range 
of alpha activities in the one square meter. 
At the location where the 9 survey points was taken and at the next highest survey point, 
roof samples will be taken. 

A roof sampling and analysis methodology will be developed and approved for use within the 
applicable IWCP (SWP-RFCSS-0002-00). 

cc: Marla Broussard Bates Estabrooks Steve Luker 
Ron Worster 

Eric McKamey 



KAISER HILL 

INTEROFFICE MEMORANDUM 

DATE: June 7,2000 

TO: File 

FROM: Eric D. McKamey, D & D Advanced Planning, Building 116, X3209 

SUBJECT: ROOF SURVEY/SAMPLING REQUIREMENTS FOR THE GROUP B/C 
FACILITY CHARACTERIZATION - RSR-003-00, REVISED - EDM-003-00 

The purpose of this correspondence is to provide clarification to the methodology used to 
perform roof survey/sampling for the Group B/C facilities. The Interoffice Correspondence 
entitled ROOF SURVEY/SAMPLING REQUIREMENTS FOR THE GROUP B/C FACILITY 
CHARACTERIZATION - RSR-003-00 was written and signed (concurrence) on March 9,2000. 
A project meeting was held on March 15, 2000 to discuss the correspondence along with other 
project matters and set plans for implementation. 

In order to ensure worker safety and meet applicable requirements, the following revised 
methodology was agreed upon by the project team at the above mentioned meeting to 
surveylsample the exterior of the Group B/C facilities. 

1. Alpha scans of the one square meter 9 point investigation area were not to be performed. It 
was determined that the 9 point investigation values would suffice in documenting the range 
of alpha activities. (Item #2 on referenced correspondence.) 

2. Sample locations were chosen at elevated locations that were safely accessible using a 
ladder. These locations were atlnear the roof edge and maylor may not have included the 
location where the 9 point investigation was performed or at the next highest survey point. 
The TSA results at the sample locations were representative of the TSA results determined 
in the survey design. (Item #3 on referenced correspondence.) 

- - 

CONCURRENCE 

/yo0  
brooks 1 Date 

Actin$’Manager 
Radiological Engineering 

cc: 
Marla Broussard 
Steve Luker 

Rick Roberts 
Ron Worster 

“Concentrate: Safe Behavior Equals Safe Performance” 



KAISER + HILL 

INTEROFFICE MEMORANDUM 

DATE: August 2,2000 

TO: File 

FROM: 
& 

Eric D. McKamey, D & D Advanced Planning, Building 116, X3209 

SUBJECT: DATA QUALITY ANALYSIS (DQA) OF GROUPS B AND C SIGNATURE/INITIAL 
CLARl F1 CATION- EDM-007-00 

This correspondence is provided to clarify the signaturelinitial requirements of the DQA performed for 
Groups B and C. 

PRO-478-RSP-16.04, Radiological Survey/Sample Data Analysis, Appendix A provides a DQA Checklist 
to complete data analysis of Pre-Demolition Survey (PDS) data. The checklist provides a block for 
initialsldate of the Radiological Engineer performing the step but does not require a signature. The 
information provided below identifies by name, signature and initials the individuals responsible for 
completing the DQA Checklist for Groups 6 and C. 

DQA: 

Initials 
0 Eric D. McKamey 

Name 

Peer Review: 

D. A. Barnes 
Name 

CONCURRENCE 

/ ,,hanager, Radiologi&l Engineering 

“Concentrate: Safe Behavior Equals Safe Performance” 



KAISER HILL 

INTEROFFICE MEMORANDUM 

DATE: August 2,2000 

TO: File 

FROM: 
& 

Eric D. McKamey, D & D Advanced Planning, Building 116, X3209 

SUBJECT: T-883C (Interior and Exterior) Survey Packages Status- EDM-008-00 

This correspondence is provided to clarify the status of the T-883C (Interior and Exterior) Survey 
Packages. 

T-883C was originally part of the Group B Characterization Package. Reconnaissance Level 
Characterization (RLC) surveys were performed to Pre-Demolition Survey (PDS) requirements 
to release the trailer for re-sale. T-883C was removed from the Group B Characterization 
Package after the completion of the surveys and reassignedhelocated to support 8771. The T- 
883C Survey Packages are provided for historical information only and will not be used to 
release the trailer for re-sale. 

CONCURRENCE 
/- 

edm a 

2-22 
“Concentrate: Safe Behavior Equals Safe Performance” 
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RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

Building Type: Type 1 X Type 2 0 Type 3 0 
Classification: Class 1 0 Class 2 0 Class 3 X Unknown 0 
Contaminants of Concern: Plutonium X Uranium X Other 0 
Justification for Classification: This facility has no known history of radiological 
contamination. 
Special Support Requirements: Ladder, manlift, scaffolding, and/or remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

Isolation Controls: 
Level 1 0 Level2 X N/A 0 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

1 Survey Package Implementation: 

Survey Package Closure: 



RSFORMS-16.0 1-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

Rev. 9/99 

3-1 5 



RSFORMS-16.01-06 
PAGE 3 of 15 

SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

e 

l 

Rev. 9/99 

7 5 



RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
12'x40'x 10' high. 

Survey Unit Description: 

Survey Unit Description: 

Classification: 

Rev. 9/99 

3-17 



RSFORMS- 16 .O 1-08 
PAGE 5 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Rev. 9/99 

Minimum Survey/Sampling Measurement Requirements 

Number and Type 

INTERIOR FLOORSlWALLS/CEILINGS: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

INTERIOR FLOORS/WALLS/CEILINGS: 
5 surveys will be taken per direction from 
radiological engineering. 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
l2'x4O'x 10' high. 

Measurement 

Surface Activity 
Measurements 

P 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

3- 18 



RSFORMS-16.01-08 
PAGE 6 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
12'x4O'x 10' high, 

Minimum Survey/Sampling Measurement Requirements 

Measurement 

Surface Scanning 

Media Samples 

Volumetric 
Samples 

Isotopic Gamma 
Scans 

Rev. 9/99 

Number and Type 

INTERIOR FLOORS: 
Biased surface scans will be performed on the 
interior floors in areas where contamination 
would accumulate. This includes seams, cracks, 
comers, doorways and boundaries between 
different types of flooring. 

Nofflere than 10% of the total area will be 
scanned. 

k=& 

QUALITY ASSURANCE SCAN SURVEYS 
INTERIOR FLOORS: 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 



RSFORMS-16.01-08 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
1 2'x40tx 10' high. 

Survey/Sampling Instructions 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference point in the trailer. These surveys will be taken in accordance with PR0-476- 
RSP- 16.02, "Radiological Surveys of Surfaces and Structures", for the following: 

Total alpha contamination 
Total beta contamination 

0 Removable alpha contamination 
Removable beta contamination 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpmI100 cm'. 

Biased scan measurements for alpha then betdgamma contamination 

Alpha scanning using the NE Electra for the DP6-BD and DPSA probes will be in accordance with Letter SJR- 
001-99, "Alpha Scan Rates for Building 779 Cluster Final Status Surveys," and Letter SJR-004-99, "Performance 
of Scan Surveys with the BicronINE DP8 Probe for Building 779 Cluster Final Status Surveys," respectively. 
Beta scanning using the NE Electra. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
"Radiological Surveys of Surfaces and Structures" per the requirements in PRO-479-RSP- 16.05, "Radiological 
SurveyISample Quality Control," for the following: 
0 Direct alpha contamination 

Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

e 
Rev. 9/99 
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RSFORMS-16.01-08 
PAGE 8 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

h w e y  Unit Description: This trailer was placed at its current location in 1969. This unit is 
.2'x40'x 10' high. 

Survey/Sampling Instructions 

VOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
he Investigation Levels outlined in NOTE 6. 
I 

1 

I 

I 

I 

1 

10 dpm/lOO cm2 for removable alpha contamination 
50 dpd100 cm2 for total alpha contamination 
500 dpm/lOO cm2 for removable beta contamination 
2500 dpm/lOO cm2 for total beta contamination 
150 dpm/100 cm2 for alpha scan 
7500 dpm/100 cm2 for beta scan 

VOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
iroceedmg: 
D 15 dpd100 cm2 for removable alpha contamination 

75 dpm/100 cm2 for total alpha contamination 
750 dpm/100 cm2 for removable beta contamination 
3750 dpd100 cm2 for total beta contamination 
225 dpm/100 cm2 for alpha scan 

11250 dpd100 cm2 for beta scan 

B 

B 

B 

B 

4n investigation will be performed into the elevated results. 

5-21 



RSFORMS-16.02-01 
PAGE 9 of 15 

TOTAL SURFACE ACTIVITY SURVEY DATA FORM 

Survey Unit: INTERIOR I Building: T77 1 D 
1 
Survey Area: NOT APPLICABLE 
Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 12’x40tx 10’ high. 

Total Surface Instrument Data 
Date / Time 
Inst. No.: a Probe No.: 

a 
Inst. No.: p,y Probe No.: 

P J  
Efficiency (%): a BY (cpm/dpm) Mat. Area Bkgd: a BY (dpm/lOO cm2) 

Probe Correction Factor: a BY ( 100 cm2/probe area) 
MDC (dpd100 cm’): a BY 

Cal. Due Date: Survey Type: A1 pha Beta  - 

Sample 
Number 

Location / Gross Counts LAB Bkgd 
Description (cPm> (CPm) 

a P7r a I P J  
I I 

44++ * (Gross Cts - LAB) i ( 

. **Gross Activity - 

Net Counts *Gross Activity 
(CPm) (dpm/ 100 cm’) 

a P 9 r  a I P J  

_t_t_t_ Ff.) x CF = Gross Activity 

**Net Activity 
Gross Activity - 
Mat. Area Bkgd. 
(dpd100 cm2) 

it.~Bkg = Net Activity 
RCT Signature 

RCT Technical Supervisor Signature 

Rev. 9/99 



RSFORMS-16.02-02 
PAGE 10 of 15 

REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 1 
Survey Area: NOT Survey Unit: INTERIOR Building: T77 1D 
APPLICABLE 
Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 12'x40'x 10' high. 

Smear Survey Instrument Data 

Count Date / Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): a By 
MDC (dpm/lOO cm'): a Dr Inst.BKG:a BY (cum) 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Removable Survey Data 

* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTIVITY 

RCT Printed Name 

RCT Technical Supervisor Printed Name 

Employee # RCT Signature Date 

Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 
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RSFORMS-16.02-03 

RCT Printed Name 

PAGE 11 of 15 
SURFACE SCANNING DATA SHEET 

urvey Area: NOT APPLICABLE I Survey Unit: INTERIOR I Building: T771D 

Employee # RCT Signature Date 

I I 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 12'x40tx 10' high. 

Date / Time: 
Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Scan Instrument Data 

Scan Survey Data 
Sample Location / scan 
Number Description Comments (dpm/100 cm2) 

a* P,Y* 
I 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds of the elevated activity, 
and take a "Total Surface Activity" measurement and record. Mark the location of most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 

Rev. 9/99 
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RSFORMS-16.01-09 
PAGE 12 of 15 

SURVEY PACKAGE CALCULATION WORKSHEET 

X Total Surface Activi Media Surface Acti 

Mus = (DCGL-LBGR)/o, 

where: 
A value of 1 .O was chosen since no survey data is available and A h s  may vary between 1 .O and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7- 1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Z,-a and Zl.p and the selected decision error levels a and j3. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a Z1., and Z1-p 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

G , - a  + G p  >’ 
N =  = 23.22 

4(Signp - 0.5)’ 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22*1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

H.B. ESTABROOKS 

Rev. 9/99 
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RSFORMS-16.01-10 
PAGE 13 of 15 

SURVEY PACKAGE SURVEY MAP 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
12’x40fx 10’ high. 

SEE ATTACHED SURVEY MAP 

Rev. 9/99 
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RSFORMS-16.01-09 
PAGE 15 of 15 

SURVEY PACKAGE VALIDATION CHECKLIST FORM 

a 

I Scan Surveys J I  
I 

m Total Activity Surveys 
I 4 I , 

NA- NA- Exposure Rate Surveys 

w Removable Surveys 

Media Samples I 

Nk Nh 
Volumetric Samples 

I I I 

fJ m Total Activity Surveys 
1; 

N4- NA 
Exposure Rate Surveys 

w Removable Surveys 
I I 

Media Samples 

Volumetric Samples 
NA 

Y 

Rev. 9/99 
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RADIOLOGICAL SURVEY/SAMPLE PRO-478-RSP-16.04 
DATA ANALYSIS REVISION 0 

(09/3 0199) PAGE 22 

Performed By 

APPENDIX A 
Page 1 of 1 

DQA Checklist 

Comments 

7.1 

7.1111 

7.1 [2] 

7.1 [3] 

Data Verification 

DQOs implemented as prescribed 

All required supporting documents present 

Outliers I anomalies addressed -,.. 

I tern 1 (InitialdDate) 1 (number &L attach) 

/ 6/1/60 

4w.j 6 11 100 

/ 6 / i  /bo 
6 fl/Db 

'.-'.[3J 

7.4 

7.4[11[D1 

7'4111[E1 

7.4[2] 

I DataValidation 

Any measurement > maximum DCGL NA 

Evaluation MA 
New survey package (if req'd) N4 

Nbc 

Radiological improvement report (if req'd) 

Verifv documentation comdete 

NA 

~ ~~ 

7.2.1 

7.2.2 
SurvcyISample Precision 

Survey Accuracy 

Sample Accuracy 

Data Representative of survey unit 

SuweylSamplelScan Completeness 

7.2.3 

7.2.4 

Package submitted to project management 

Records to Records Center 

(copy to project files) 

9. I 

~~ 

7.2.5 I Data Coxmarable to related units 

/ $/e00 
I 

p p v l [ m a  

1.1) 

7.3[3] 
DQA complete 

Any measurement > DCGL? 

w/ 6/43 

I 

8 -0 
Peer review 



Survey Area: NIA 
Survey Unit: Interior 0 Building: T771D 
Survey Unit Description: Walls, floors and ceiling of T771D 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 

3. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this change/improvement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP-16.04, RADIOLOGICAL SURVEY/SAMPLE DATA ANALYSIS - EDM- 

4. 
5. 

6. a 
7. 

3-31 
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SURVEY SIGNATURE SHEET I 
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Quality Control Measurements Performed By 



:P- 

ly 
\@ 

. SurveyArea: us( I Survey Unit: E N r ~ , ~ %  1 Building: 777-1 
Survey U n it Descri pt i on 

- 
INSTRUMENT DATA SHEET 

Rem ova ble Contamination Survey Instrument Data 

/ 

Total Surface Activity Instrument Data 

k n u  f act u r e r I N.E.Tech. 

Electra 

Survey Date % - \ \ - O D  

)o-seccp 90-secybn 4 3  '-199 

%) (%) p - q b  7q.90 

Upha Bkg Beta Bkg 

m n t  time count time 
Upha Eff Beta Eff 

Upha MOA Beta MDA @=+ ount time count g-dqrc time qQ.) zql.a 
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Final Survey NE Electra 
Scan tk Investigation Survey Form 





i( 4 

Survey Area: 
S u rvey U n it D escri pt i on 

1 Survey Unit:IFi-eal(;e I Building: ~771 Ts 

Total Surface Activity Data Sheet I 
Sample RCT lnst ID # Survey count time LAB Gross Count 
location ( C P N  ( W P 4  I D #  

a I s  a I  B a I o  

I survey. Mark the QC location 
number in the "Sample Location" column. Material background is assumed to be zero unless otherwise noted. "LAB" - local 
area background. Page of &%/A* J 3 

344 





RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

I 

Survey Area: Not Applicable I Survey Unit: Exterior 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
12'x40tx 10' high. 

Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 
Building Type: Type 1 X Type 2 0 Type 3 0 
Classification: Class 1 Cl Class 2 0 Class 3 X Unknown 0 
Contaminants of Concern: Plutonium X Uranium X Other 0 
I Justification for Classification: This facility has no known history of radiological 
1 contamination. 

caution when working in overheads. 

Isolation Controls: 
Level 1 0 Level 2 X N/A 0 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. I 1 Survey Package Implementation: 

h 

Radiological Engineer Printed Name adiological Engineer Signature I Date 

NOT APPLICABLE IA I NIA 

3-43 



RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

Rev. 9/99 

3-44- 



RSFORMS-16.01-06 
PAGE 3 of 15 

SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

Rev. 9/99 



RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
12'x40'x 10' high. 

Surface Activi 

Survey Unit Description: 

Survey Unit Description: 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 5 of 15 

a 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Minimum Survey/Sampling Measurement Requirements 
~ 

Number and Type 

EXTERIOR WALLSiROOF: 
28 surveys will be taken per the attached survey 
map. 

OUALITY ASSURANCE SURVEYS 

EXTERIOR WALLS/ROOF: 
5 surveys will be taken per direction from 
radiological engineering. 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
12'x40'x 10' high. 

Measurement 

Surface Activity 
Measurements 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 6 of 15 

a 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
12’x40tx 10’ high. 

Measurement 
~~ 

Surface Scanning 

Media Samples 

Volumetric 
Samples 

Isotopic Gamma 
Scans 

Minimum Survey/Sampling Measurement Requirements 

Number and Type 

EXTERIOR WALLSIROOF: 
Biased surface scans will be performed on the 
exterior where contamination would accumulate. 
This includes seams, cracks and comers. Both 
the exterior walls and roof will be scanned. 

)$(os N o m  than 10Y0 of the total area will be 
scanned. 

QUALITY ASSURANCE SCAN SURVEYS 
EXTERIOR WALLS/ROOF 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 

E 6  SEE NO 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
1 2’x40tx 10’ high. 

Survey/Sampling Instructions 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference point in the trailer. These surveys will be taken in accordance with PR0-476- 
RSP-16.02, “Radiological Surveys of Surfaces and Structures”, for the following: 
0 Total alpha contamination 
0 Total beta contamination 
0 Removable alpha contamination 
0 Removable beta contamination 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm’. 

Biased scan measurements for alpha then betdgamma contamination 

Alpha scanning using the NE Electra for the DP6-BD and DPSA probes will be in accordance with Letter SJR- 
00 1-99, “Alpha Scan Rates for Building 779 Cluster Final Status Surveys,” and Letter SJR-004-99, “Performance 
of Scan Surveys with the Bicron/NE DP8 Probe for Building 779 Cluster Final Status Surveys,” respectively. 
Beta scanning using the NE Electra. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
“Radiological Surveys of Surfaces and Structures” per the requirements in PRO-479-RSP- 16.05, “Radiological 
Survey/Sample Quality Control,” for the following: 
0 Direct alpha contamination 
0 Direct beta contamination 
0 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then bedgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

Rev. 9/99 
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RSFORMS-16.01-08 
PAGE 8 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

12'x40'x 10' high. 

the Investigation Levels outlined in NOTE 6. 
10 dpm/lOO cm2 for removable alpha contamination 
50 dpm/100 cm2 for total alpha contamination 
500 dpm/100 cm2 for removable beta contamination 
2500 dpd100 cm2 for total beta contamination 
150 dpm/100 cm2 for alpha scan 
7500 dpd100 cm2 for beta scan 

NOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 

An investigation will be performed into the elevated results. 

15 dpd100 cm2 for removable alpha contamination 
75 dpm/lOO cm2 for total alpha contamination 
750 dpm/lOO cm2 for removable beta contamination 
3750 dpm/100 cm2 for total beta contamination 
225 dpm/lOO cm2 for alpha scan 
11250 dpd100 cm2 for beta scan 

31 

3-60 



RSFORMS-16.02-01 
PAGE 9 of 15 

TOTAL SURFACE ACTIVITY SURVEY DATA FORM 
I 
Survey Area: NOT APPLICABLE I Survey Unit: EXTERIOR I Building: T771D 

I I 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 12'x40'x 10' high. 
Total Surface Instrument Data 

Date / Time 
Inst. No.: a Probe No.: 

a 

Inst. No.: P,y Probe No.: 

Efficiency (%): a BY (cpm/dpm) Mat. Area Bkgd: a BY (dpm/lOO cm2) 

Probe Correction Factor: a DY ( 100 cm2/probe area) 
MDC (dpd100 cm2): a BY 

Cal. Due Date: Survey Type: A1 pha Beta  - 

Sample 
Number 

**Net Activity 
Location / Gross Counts LAB Bkgd Net Counts *Gross Activity Gross Activity - 

Description (CPm) (CPm) (CPd (dpm/100 cm2) Mat. Area Bkgd. 
(dpm/lOO cm2) 

* (Gross Cts - LAB) + (Eff.) x CF = Gross Activity 
**Gross Activity - Mat.~Bkg =Net Activity 

RCT Printed Name Employee # RCT Signawe Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

6 
Rev. 9/99 



RSFORMS-16.02-02 
PAGE 10 of 15 

REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 

Survey Area: NOT Survey Unit: EXTERIOR Building: T771D 
APPLICABLE 

I I 
Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 12'x40'x 10' high. 

Smear Survey Instrument Data 

Count Date I Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): a By 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpmI100 cm'): a BY Inst. BKG: a BY (cum) 

Removable Survey Data 

Swipe Location I Comments Gross Counts Net Counts Removable Activity * 
Number Description CPm CPm (dpd100 cm2) 

* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTIVITY 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 



RSFORMS-16.02-03 

RCT Printed Name 

PAGE 11 of 15 
SURFACE SCANNING DATA SHEET 

Employee # RCT Signature Date 

)Survey Area: NOT APPLICABLE I Survey Unit: EXTERIOR I Building: T771D 

RCT Technical Supervisor Printed Name 

I I 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 12'x401x 10' high. 

Employee # RCT Technical Supervisor Signature Date 

Scan Instrument Data 
Date / Time: 
Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Scan Survey Data 
Sample Location / scan 
Number Description Comments (dpd100 cm2) 

a* PJ* 

I I I 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds of the elevated activity, 
and take a "Total Surface Activity" measurement and record. Mark the location of most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 

Rev. 9/99 

3-53 



RSFORMS-16.0 1-09 
PAGE 12 of 15 

SURVEY PACKAGE CALCULATION WORKSHEET 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
l2'x4O'x 10' high. 

- 
X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
0 Volumetric Surface Activity 

Step 1: Calculate the relative shift hlo,. 
NO, = (DCGL-LBGR)/o, 
Ah, = 1.0 

where: 
A value of 1 .O was chosen since no survey data is available and Nosmay vary between 1.0 and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7-1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3:  Determine Decision Error Percentiles for Z1., and Zl+, and the selected decision error levels a and p. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a Z1, and Z1+ 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

+ Z1-p >' 
N =  = 23.22 

4(Signp - 0.5)' 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

Rev. 9/99 



RSFORMS-16.01-10 
PAGE 13 of 15 

a 

SURVEY PACKAGE SURVEY MAP 

Survey Unit Description: This trailer was placed at its current location in 1969. This unit is 
l2'x4O'x 10' high. 

SEE ATTACHED SURVEY MAP 

Rev. 9/99 -2 
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RSFORMS-16.0 1-09 
PAGE 15 of 15 

SURVEY PACKAGE VALIDATION CHECKLIST FORM 

~ ~~- 
All Documentation Reviewed for Completion 

Scan Surveys 

Total Activity Surveys 

Exposure Rate Surveys 

Removable Surveys 

Media Samples 

Volumetric Samples 

All Surveys and Samples Accounted For 

Scan Surveys 

Total Activity Surveys 4‘ I I a Exposure Rate Surveys 
I I 

Removable Surveys I 
Media Samples 

Volumetric Samples 

Comments: 

/-- I 

m 
Rev. 9/99 
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RADIOLOGICAL SURVEY/SAMPLE PRO-478-RSP- 16.04 
DATA ANALYSIS REVISION 0 - (09/3 0199) PAGE 22 

APPENDIX A 
Page I of 1 

DQA Checklist 

Performed By 

(TnitialsDate) 

Comments 

(number & attach) Item P I  
I . !  

Data Verification 
7 e.-.. I 

DQOs implemented as prescribed 

All required supportinZ: documents present 

Outliers I anomalies addressed 

I 7.2 I DataValidation 

I 7.2.1 
SurveyISample Precision 

I 7.22 

- ~- 

Survev Accuracv 

Sample Accuracy 

Data Representative of survey unit 

Survey/SampldScan Completeness 

7.2.3 

7.2.4 

1 1 Data Cormarable to related units 
7.2-5 

DQA complete 

Any measurement > DCGL? 

Mean > DCGL, 

Any rneasmment > maximum DCGL 

7.3[3] 

7.3[4] 

7.3.[5] 

7 1  

I I Evaluation 

New survey package (if req'd) NR 

Radiological improvement report (if rea'd) 

Verifv documentation comdete 

Peer review 
I I 

Package submitted to project management 

Records to Records Center 
9.1 

c.- 1 (copy to project files) 
NOTE: The DQA Flow Chart (Appendix B) is provided as aid to illustrate the DQA process when 

performing surveylsample data analysis activities describe in this procedure. 

cc. 



Survey Area: NIA 
Survey Unit: Exterior 0 Building: T771D 
Survey Unit Description: Roof and walls of T771D 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 
3. 

4. 

5. 
6. 

7. 

8. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
Various notes are provided in the Survey Package. See Survey Package. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PR0-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this changehmprovement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP- 16.04, RADIOLOGICAL SURVEY/SAMPLE DATA ANALYSIS - EDM- 
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0
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SURVEY SIGNATURE SHEET I 
Removable /Total Surface Activity Performed By 

, 
Quality Control Measurements Performed By 



Final Survey NE Electra 
Scan & Investigation Survey Map 

Survey Area: 
kA 

Surveyunit: - Building: 
h T U 2 J o c  m.31 Ill 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 
*P 

Legend: “R”- Roof, “W” - West Wall, ‘‘Sn - South Wall, “E” - East Wall, “N” - North Wall 
“C” -Ceiling, ‘%“’ - moor 

A -24, 

* Designates corner closest to A-1 point of reference 
Results/Comments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpmJ1OOcmz, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan reklts indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c:\Final Survey\DPElectraSurveyO20900.doc Page d of S 
347 



Survey Area: NA I Survey Unit: Exterior IBuilding: ~ 7 7 1  D 
Survey Unit Description 

Roof Sample Location a 
INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

Instrument Bk 

Instrument Eff (%I 33 25 33 25 

2-min count time 9.6 68.3 10.1 68.9 I #DlV/O! # D IV/O ! 
Instrument MDAdp, 

I J 

// Total Surface Activity Instrument Data 

Cal. Due Date 9/8/00 

Survey Date 3/28/00 
Alpha Bkg Beta Bkg 90 
g o - s e c y  sec count 
lcounttlme time 4.7 406 
'Alpha Eff Beta Eff 
(%) (%I 20.85 29.89 
Alpha MDA Beta MDA 
go-sec t.4.p 90-sec 
count time count time 48.2 262 

, 

N.E. Tech. N.E. Tech. N.E. Tech. / 
/ 

Electra Electra Electra 
8 9 10 /4 12 

2376 1921 1 

1 42.6 I 264 I #DlV/O! I #DlV/O! I #DlV/O! I #DlV/O! I #DlV/O! I #DlV/O! I #DlV/O! I #DlV/O! I 

Page 3 of L- 
3-b8 



Survey Area: NA I Survey Unit: EXTERIOR (Building: T ~ I D  
Survey Unit Description 

ROOF SAMPLE LOCATIONS 

Total Surface Activity Data Sheet 

Note: QC measurements are to be collected by a different technician than the original survey. Mark the QC 
location number in the "Sample Location" column. is assumed to be zero unless otherwise 
noted. "LAB"- local area background. Page __ 

3-64 



. 

Removable Contamination Data Sheet T 
‘ ~ r v e y  Area: NA I Survey Unit: EXTERIOR IBuildina: ~ 7 7 1  D 
survey Unit Description ROOF SAMPLE LOCATIONS 

3-70 



, 
.. 

SURVEY SIGNATURE SHEET I 
I Removable /Total Surface Activity Performed By 

, 
Quality Control Measurements Performed By 

Survey Reviewed B 



INSTRUMENT DATA SHEET 

I Removable Contamination Survey Instrument Data I 

Page 2 of 



Survey Unit Description - \ .  h 2 

INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

2-rnin count time 

I 
I 

Total Surface Activity Instrument Data 

Page 3 of \% 
373 
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Survey Unit: 
&3-i3mL 

Survey Area: 

Final Survey NE Electra 
Scan & Investigation Survey Form 

(Continuation Sheet) 

Building:/ 
1711 1) 

’ 
Electra DP-6 Alpha 

RCT Inst. 4-sec Audible 30-sec Static -90-sec PAT 
# ID # observed? (gcpm) (dpdl OOcm’) 

“Y” or “N’ 

- -  
<.I A 1 lr Rev. 020900 c:\Final Survey\DPElectraSurveyO20900.doc 
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*. 

Final Survey NE Electra 
Scan & Investigation' Survey Form 

(Continuation Sheet) 

I I 

P Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc 3-36 Page 



Survey Unit: gXTEfi ~ Building: 1 
/7?1 I) 

M- I -  td 

H - d  

* Designates corner closest to A-1 point of reference 
ResultdCommen ts: 
Electra alpha scans were performed at the locations detailed on the survey map@). All required accessible areas were scanned. All initial scan results were 
1225 dpm/lOOcmz, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above backgound unless noted on the 
survey form. 

Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc 3-71 /’ 



4 

c 

Final Survey NE Electra 
Scan & Investigation Survey Map 

AI L k - 5  

RCT Initialsmate: 04- 3 -7 -0 8 RCT hitialsmate: fJ bk RCT InitialdDate: 13 
Refer to the Final Survey NE Electm Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
a C Y7 -Ceiling, “F” - Floor 

\4- \s 

Designates corner closest to A-1 point of reference 
lesultdComments: 

Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survey fonn 
Electra beta scans were performed in required accessible areas. Initial scan r&ults indicated no detectable activity above backmound unless noted on the 
survey form 

3-76 
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c 

Survey Area; 
/v /-1 

Survey Unit: Building: 
€y TL?-/< /c 4 /- 7 7 /  /L7 

“C” -Ceiling, “F” - Floor 

* ’  L-3F 

* Designates corner closest to A-1 point of reference 
ResultdComments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible a r m  were scanned. All initial scan results were 
C225 dpm/100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above backmund unless noted on the 
survey form 

./ 
3-19 
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Gross Count Net counts Net Activity - 
(gcpm) (CP4 (dpm1100cm2) 

a I P  a a I P .. 

number in the "Sample Location" column. Material background is assumed to be zero unless otherwise noted. "LAB" - local 
area background. Page ( \  of ( 3 -  

3-8 L 
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Removable Contamination Data Sheet 

emovable Activit 
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RSFORMS-16-01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
>resent condition is poor. 

Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 
Building Type: Type 1 X Type 2 Type 3 
2lassification: Class 1 Class 2 Class 3 X Unknown 
2ontaminants of Concern: Plutonium X Uranium X Other 

Justification for Classification: This facility has no known history of radiological 
:ontamination. 
Special Support Requirements: Ladder, manlift, scaffolding, andor remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

[solation Controls: 
Level 1 0 Level2 X N/A 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

Survey Package Implementation: 

Survey Package Closure: 

 - .  

NOT APPLICABLE 

3- 03 



RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

e 40 a# 2 i L  

Rev. 9/99 

384 



RSFORMS-16.01-06 
PAGE 3 of 15 

SURVEY PACKAGE CORREXTIONKHANGE HISTORY FORM 

Rev. 9/99 

3-8 5 



RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

present condition is poor. 

Classification: 
lass 1 0 Class 2 0 Class 3 0 Unknown 0 

Survey Unit Description: 

Survey Unit Description: 

I 

Rev. 9/99 

3-86 



RSFORMS-16.01-08 
PAGE 5 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
present condition is poor. 

Measurement 

Surface Activity 
Measurements 

Rev. 9/99 

Minimum Survey/Sampling Measurement Requirements - 
Number and Type 

INTERIOR FLOORS/WALLS/CEILINGS: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

INTERIOR FLOORS/WALLS/CEILINGS: 
5 surveys will be taken per direction from 
radiological engineering. 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

3-87 



RSFORMS-16.01-08 
PAGE 6 of 15 

e 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-01 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
present condition is poor. 

Minimum Survey/Sampling Measurement Requirements 

Number and Type 

INTERIOR FLOORS: 
Biased su 
interior & in areas where contamination 
would accumulate. This includes seams, cracks, 
corners, doorways and boundaries between, 
different types of flooring. 

ce scans will be performed on the 

kss 
No mwe than 10% of the total area will be 
scanned. 

OUALITY ASSURANCE SCAN SURVEYS 
INTERIOR FLOORS: 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 

3-819 



RSFORMS-16.01-08 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer is a 27'X 8' combination shower and toilet skid mounted facility. Its 
present condition is poor. 

Survey/Sampling Instructions 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference point in the trailer. These surveys will be taken in accordance with PRO-476- 
RSP- 16.02, "Radiological Surveys of Surfaces and Structures", for the following: 

Total alpha contamination 
Total beta contamination 
Removable alpha contamination 
Removable beta contamination 

0 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm2. 

Biased scan measurements for alpha then betdgamma contamination 

Alpha scanning using the NE Electra for the DP6-BD and DPIA probes will be in accordance with Letter SJR- 
00 1-99, "Alpha Scan Rates for Building 779 Cluster Final Status Surveys," and Letter SJR-004-99, "Performance 
of Scan Surveys with the Bicron/NE DP8 Probe for Building 779 Cluster Final Status Surveys," respectively. 
Beta scanning using the NE Electra. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
"Radiological Surveys of Surfaces and Structures" per the requirements in PRO-479-RSP- 16.05, "Radiological 
Survey/Sample Quality Control," for the following: 

Direct alpha contamination 
Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

45 df 
Rev. 9/99 
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RSFORMS-16.01-08 
PAGE 8 of 15 

SURVEY PACKAGE SURVEYBAMPLING INSTRUCTIONS FORM (cod) 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
resent condition is poor. 

Survey/Sampling Instructions 

VOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
he Investigation Levels outlined in NOTE 6. 
b 

1 

b 

b 

b 

b 

10 dpm/lOO cm2 for removable alpha contamination 

50 dpm/lOO cm2 for total alpha contamination 
500 dpm/100 cm2 for removable beta contamination 
2500 dpm/100 cm2 for total beta contamination 

150 dpd100 cm2 for alpha scan 
7500 dpm/100 cm2 for beta scan 

VOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
xoceeding: 
b 

b 

b 

b 

b 

B 

An investigation will be performed into the elevated results. 

15 dpm/100 cm2 for removable alpha contamination 
75 dpm/lOO cm2 for total alpha contamination 
750 dpm/100 cm2 for removable beta contamination 
3750 dpm/100 cm2 for total beta contamination 
225 dpm/lOO cm2 for alpha scan 
11250 dpm/100 cm2 for beta scan 

Rev. 9/99 



RSFORMS-16.02-0 1 
PAGE 9 of 15 

TOTAL SURFACE ACTIVITY SURVEY DATA FORM 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its present condition is 
poor. 

Total Surface Instrument Data 
Date / Time 
Inst. No.: a Probe No.: 

Inst. No.: P,y Probe No.: 
a 

Efficiency (%): a Or (cpm/dDm) Mat. Area Bkgd: a Or (dtxdlO0 cm2) 

Probe Correction Factor: a Or (100 cm2/probe area) 
MDC (dpm/100 cm’): a Or 

Cal. Due Date: Survey Type: Alpha Beta  - 

Sample 
Number 

Location / Gross Counts LAB Bkgd Net Counts *Gross Activity 
Description (CPm) (CPm) (CPm) (dpm/100 cm2) 

* (Gross Cts - LAB) + (Eff.) x CF = Gross Activity 

I 

**Net Activity 
Gross Activity - 
Mat. Area Bkgd. 
(dpm/100 cm2) 

**Gross Activity - Mat. Bkg = Net Activity 
Employee # RCT Signature Date 

Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 



RSFORMS-16.02-02 
PAGE 10 of 15 

REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 
1 
Survey Area: NOT Survey Unit: INTERIOR Building: T33 1 
APPLICABLE 
Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its present condition is 
poor. 

Smear Survey Instrument Data 

Count Date / Time: 
Inst. No.: Probe No.: 
Inst. EMiciency (%): a By 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpmI100 cm2): a By Inst. BKG: a BY (cpm) 

Removable Survey Data 

* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTIVITY 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

e 
Rev. 9/99 



RSFORMS-16.02-03 
PAGE 11 of 15 

SURFACE SCANNING DATA SHEET 
burvey Area: NOT APPLICABLE I Survey Unit: INTERIOR I Building: T331 

RCT Printed Name 

RCT Technical Supervisor Printed Name 

I I 
Survey Unit Description: This trailer is a 27'X 8' combination shower and toilet skid mounted facility. Its present condition is 
poor. 

Date / Time: 
Scan Instrument Data 

Employee # RCT Signature Date 

Employee # RCT Technical Supervisor Signature Date 

Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Scan Survey Data 
Sample Location / Scan 
Number Description Comments (dpd100 cm2) 

a* P,r* 

Rev. 9/99 
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RSFORMS-16.01-09 
PAGE 12 of 15 

SURVEY PACKAGE CALCULATION WORKSHEET 

survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
present condition is poor. 

P - 
X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
0 Volumetric Surface Activity 

Step 1 : Calculate the relative shift Ah,. 

A h s  = 1.0 
NO, = (DCGL-LBGR)/o, 

where: 
A value of 1 .O was chosen since no survey data is available and No, may vary between 1 .O and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7- 1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Z1., and Z1-p and the selected decision error levels c1 and p. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a Zl., and Zl-p 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

(21-a + 21-p >’ 
N =  = 23.22 

4(Signp - OS)* 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

RICK ROBERTS 

Rev. 9/99 



e 
RSFORMS-16.01-10 

PAGE 13 of 15 
SURVEY PACKAGE SURVEY MAP 

Package ID: 2000-0 1 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
present condition is poor. 

SEE ATTACHED SURVEY MAP 

Rev. 9/99 
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RSFORMS-16.01-09 
PAGE 15 of 15 

e 

SURVEY PACKAGE VALIDATION CHECKLIST FORM 

Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 

All Documentation Reviewed for Completion 

__. 
Scan Surveys 

Total Activity Surveys 

Exposure Rate Surveys 

Removable Surveys 

Media Samples 

Volumetric Samples 

All Surveys and Samples Accounted For 
__L P 

_I 

Scan Surveys 

Total Activity Surveys 

Exposure Rate Surveys 

Removable Surveys 

Media Samples 

Volumetric Samples 

Comments: 

RCT 
SuDervisor 

Nh 
RCT 

Supervisor 

PRE 

Mk 
PRE 

Rev. 9/99 
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I (copy to project files) 
i 

7.4 
Evaluation 

7.4 
Evaluation 

7.4[11[D1 New survey package (if req'd) 7.4[11[D1 

7'4[111E1 

7.4[2] 

New survey package (if req'd) 

Radiological improvement report (if req'd) 

Verify documentation wmpfere 

7'4[111E1 1 Radiological improvement reDort (if res'd) 
7.4[2] 1 Verify documentation wmdete 

RADIOLOGICAL SURVEYIS AMPLE PRO-478-RSP-16.04 
DATA ANALYSIS REVISION 0 

(09/3 0/99) PAGE 22 h 

APPENDIX A 
Page 1 of 1 

DQA Checklist 

I Performed By Comments 

(InitialsDate) (number & attach) 

Data Verification 
-9 .r.. 

Outliers I anomalies addressed 

7'2 I Data Validation 

~ 

7.2.2 
Survey Accuracy 

SurveyISamplelScan Completeness 

7.2.5 1 Data Conmuable to related units 
1.3 

DQA complete 

Anv measurement > DCGL,? 
7.3[3] 

I '  ,. 
7.3[4] 

Mean > DCCL 

k A  I - .  , I Any measurement > maximum DCGL 

h~ a I 
fi. n I 
i G l t  I 

3.0 1 Peer review 

%-+---- Package submitted to project management 

Records to Records Center 



Survey Area: NIA 
Survey Unit: Interior @ Building: T33 1 
Survey Unit Description: Walls, floors and ceiling of T331 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 

3. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this change/improvement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP- 16.04, RADIOLOGICAL SURVEY/SAMPLE DATA ANALYSIS - EDM- 

4. 
5. 

6. 
e 

7. 
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SURVEY SIGNATURE SHEET I 

- 

Quality Control Measurements Performed By 

Survey Reviewed 



Survey Area: :\\,! I Survey Unit: , . I Building: t 
Survey Unit Description 

INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

Manufacturer 
Model 
Inst. ID # 
Serial # 

Cal. Due Date 

Analysis Date 

Instrument Bkg 
1 O-rnin count time 
Instrument Eff (%) 

Instrument MDA 
2-min c o u n t F  , 

~ 

Total Surface Activity Instrument Data 

3-166 
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Final Survey NE, Electra 
Scan & Investigation Survey Map 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for inmumentation, surveyor & approval information. - 

Legend: “R”- Roof, “W” -West WalI, “S” - South Wall, “E” - East WaII, “N” -North Wall 
“C” -Ceiling, “F” - Floor 

* Desienates corner closest to A-1 Doint of reference 

k 

t 
P 

ResultsIComrnents: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm1100cm2. unless noted on the survey form. 
Electra beta scans were perfomed in required accessible areas Initial scan results indicated no detectable activity above background unless noted on the 
survey form 3 - I O @  4 /IC ( 0  



Final Survey NE Electra 
Scan & Investigation Survey Map 

Survey Area: 
p 2  I. li 

Survey Unit: Building: 
t *  

Refer to the Final Survey NE E1ect.t~ Scan & Investigation Survey Form for instrumentation, surveyor & approval information. - 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” -East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

. .  

, I .  - 
. .  

J 6 

* Designates corner closest to A-I point of reference 
ResultdComments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form 
Electra beta scans were performed in required accessible aieas Inltiat scan k u l t s  indicated no detectable activity above background unless noted on the 
survey form 3-1aY 5 fi? ( d  



Final Survey ME Electra 
Scan & Investigation Survey Form 
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Survey Area: I 1 survey Unit: ~ , I Building: Survey Unit Description I 
1 ' "  

3-1 1% 



Survey Area: ki i r  1 Survey Unit: 1 Building: swvey Unit Description 
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RSFORMS- 16.0 1-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

I 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
present condition is poor. 

Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 
Building Type: Type 1 X Type 2 0 Type 3 0 
Classification: Class 1 0 Class 2 0 Class 3 X Unknown 
Contaminants of Concern: Plutonium X Uranium X Other 0 
Justification for Classification: This facility has no known history of radiological 
contamination. 
Special Support Requirements: Ladder, manlift, scaffolding, andor remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

[solation Controls: 
Level 1 0 Level2 X N/A 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

Survey Package Implementation: 

Radiological Engineer Signatnre I Date 

NOT APPLICABLE NIA 

Survey Package Closure: 



RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

Rev. 9/99 



RSFORMS-16.0 1-06 
PAGE 3 of 15 

SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

a 

Change # 

1 

2 

3 

4 

K 
‘ 4  

Rev. 9/99 



RSFORMS-16.0145 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
present condition is poor. 

Survey Unit Description: 

IUC Survey 0 
RandomKJniform 
Surface Activity 
Measurements 

Survey Unit Description: 

Survey Unit Description: 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 5 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
present condition is poor. 

Number and Type 

EXTERIOR WALLWROOF: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

EXTERIOR W ALLSIROOF: 
5 surveys will be taken per direction from 
radiological engineering. 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 6 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Area: Not Applicable I Survey Unit: Exterior 

Survey Unit Descri 
- -0 - 
Ition: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 

present condition is poor. 

Minimum Survey/Sampling Measurement Requirements 

Measurement 

Surface Scanning 

Media Samples 

Volumetric 
Samples 

Isotopic Gamma 
Scans 

Number and Type 

EXTERIOR WALLS/ROOF: 
Biased surface scans will be performed on the 
exterior where contamination would accumulate. 
This includes seams, cracks and corners. Both 
the exterior walls and roof will be scanned. 

No &re than 10% of the total area will be 
scanned. 

QUALITY ASSURANCE SCAN SURVEYS 
EXTERIOR WALLSIROOF: 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

- 
Comments - L 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer is a 27'X 8' combination shower and toilet skid mounted facility. Its 
present condition is poor. 

Survey/Sampling Instructions 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference point in the trailer. These surveys will be taken in accordance with PR0-476- 
RSP- 16.02, "Radiological Surveys of Surfaces and Structures", for the following: 

Total alpha contamination 

Total beta contamination 
Removable alpha contamination 
Removable beta contamination 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/lOO cm2. 

Biased scan measurements for alpha then betdgamma contamination 

Alpha scanning using the NE Electra for the DP6-BD and DPSA probes will be in accordance with Letter SJR- 
001-99, "Alpha Scan Rates for Building 779 Cluster Final Status Surveys," and Letter SJR-004-99, "Performance 
of Scan Surveys with the Bicron/NE DP8 Probe for Building 779 Cluster Final Status Surveys," respectively. 
Beta scanning using the NE Electra. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
"Radiological Surveys of Surfaces and Structures" per the requirements in PRO-479-RSP- 16.05, "Radiological 
SurveyISample Quality Control," for the following: 

Direct alpha contamination 
Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 8 of 15 

SURVEY PACKAGE SURVEYBAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
resent condition is poor. 

Survey/Sampling Instructions 

(OTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
he Investigation Levels outlined in NOTE 6. 
1 

1 

1 

1 

b 

1 

10 dpm/100 cm2 for removable alpha contamination 
50 dpm/100 cm2 for total alpha contamination 

500 dpd100 cm2 for removable beta contamination 

2500 dpm/100 cm2 for total beta contamination 
150 dpm/lOO cm2 for alpha scan 

7500 dpm/100 cm2 for beta scan 

VOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
xoceeding : 
b 

D 

b 

D 

D 

D 

4n investigation will be performed into the elevated results. 

15 dpm/lOO cm2 for removable alpha contamination 

75 dpm/lOO cm2 for total alpha contamination 
750 dpm/100 cm2 for removable beta contamination 

3750 dpm/100 cm2 for total beta contamination 
225 dpm/100 cm2 for alpha scan 

11250 dpm/100 cm2 for beta scan 

Rev. 9/99 



RSFORMS-16.02-01 
PAGE 9 of 15 

1 TOTAL SURFACE ACTIVITY SURVEY DATA FORM 

Survey Area: NOT APPLICABLE I Survey Unit: EXTERIOR I Building: T331 
I I 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its present condition is 
t)nnt-. r---- 

Total Surface Instrument Data 
Date / Time 
Inst. No.: a Probe No.: 

Inst. No.: p,y Probe No.: 
P’Y 

Efficiency (%): ct 4 Y  (cpm/dpm) Mat. Area Bkgd: a B Y  (dpm/ 1 00 cm2) 

Probe Correction Factor: a OY (100 cm2/probe area) 
MDC (dpm/lOO cm2): a BY 

Cal. Due Date: Survey Type: Alpha Beta - 

Sample 
Number 

Location I Gross Counts LAB Bkgd Net Counts 
Description (CPm) (CPm) (CP@ 

I I I I I I 

I I 
* (Gross Cts - LAB) + (Eff.) x CF = Gross Activity 

*Gross Activity 
(dpm/100 cm’) 

**Net Activity 
Gross Activity - 
Mat. Area Bkgd. 
(dpm/100 cm2) 

**Gross Activity - Mat:Bkg =Net Activity 
RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 



RSFORMS-16.02-02 
PAGE 10 of 15 

REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 1 
Survey Area: NOT Survey Unit: EXTERIOR Building: T33 1 
APPLICABLE 
Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its present condition is 
poor. 

Smear Survey Instrument Data 

Count Date I Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): a Dy 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpm/100 cm’): a DY Inst. BKG: c1 BY (corn) 

Removable Survey Data 

Removable Activity * Swipe Location I Comments Gross Counts Net Counts 
Number Description cpm Cpm (dpm/100 cm’) 

I 
* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTIVITY 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supewisor Printed Name Employee # RCT Technical Supervisor Signature Date 

133- 
Rev. 9/99 



RSFORMS-16.02-03 
PAGE 11 of 15 

SURFACE SCANNING DATA SHEET 
urvey Area: NOT APPLICABLE I Survey Unit: EXTERIOR I Building: T331 

I I 
Survey Unit Description: This trailer is a 27'X 8' combination shower and toilet skid mounted facility. Its present condition is 
Door. 

Scan Instrument Data 
Date / Time: 
Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Scan Survey Data 
Sample Location / Scan 
Number Description Comments (dpmI100 cm') 

a* PJ* 
I 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds of the elevated activity, 
and take a "Total Surface Activity" measurement and record. Mark the location of most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 

Rev. 9/99 



RSFORMS-16.0 1-09 
PAGE 12 of 15 

SURVEY PACKAGE‘CALCULATION WORKSHEET 

P 

survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
present condition is poor. 

X Total Surface Activity 
X Removable Surface Activity 
Step 1 : Calculate the relative shift Nos. 

A/os = 1.0 

0 Media Surface Activity 
0 Volumetric Surface Activity 

A/o, = (DCGL-LBGR)/o, 

where: 
A value of 1 .O was chosen since no survey data is available and Nos may vary between 1.0 and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7-1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Z1., and Z,-p and the selected decision error levels a and p. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a Z1., and Z1-p 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

RICK ROBERTS 

3- lab 



RSFORMS-16.01-10 
PAGE 13 of 15 

SURVEY PACKAGE SURVEY MAP 

Survey Unit Description: This trailer is a 27’X 8’ combination shower and toilet skid mounted facility. Its 
present condition is poor. 

ATTACHED SURVEY MAP 

Rev. 9/99 
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RSFORMS-16.01-09 
PAGE 15 of 15 

SURVEY PACKAGE VALIDATION CHECKLIST FORM 

All Documentation Reviewed for Completion 

I I 

Exposure Rate Surveys 

I I 

Volumetric Samples 

/ Scan Surveys +,: ,' 

Total Activity Surveys 
I 

I , 
Exposure Rate Surveys 

Removable Surveys 

Volumetric Samples 

I Comments: 

Rev. 9/99 
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Package submitted to project management 

Records to Records Center 
1. I 

(copy to project files) h 

m/%M’oo  

RADIOLOGICAL SURVEY/SAMPLE PRO-478-RSP- 16.04 
DATA ANALYSIS REVISION 0 

(09/30/99) PAGE 22 

APPENDIX A 
Page 1 of 1 

DQA Checklist 

I PerformedBy I Comments 1 
item 1 (InitialsDate) 1 (number & attach) 



Survey Area: NIA 
Survey Unit: Exterior @ Building: T33 1 
Survey Unit Description: Roof and walls of T331 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 

3. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-116.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this changehmprovement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP-16.04, RADIOLOGICAL SURVEYEAMPLE DATA ANALYSIS - EDM- 

4. 
5. 

6. 
e 

7.  
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SURVEY SIGNATURE SHEET 

Removable /Total Surface Activity Performed By - 

 

 
Quality Control Measurements Performed By - 

 

 

 

 

Survey Reviewed Bv 



INSTRUMENT DATA SHEET 

Rem ova ble Con tam i nation S u we y I ns t ru men t Data 
c--- bli L > 

Total Surface Activity Instrument Data 

Panu f act u r e r I N.E.Tech. 

Electra 

Alpha Bkg 
9o-Secqm 

Alpha MDA 

count time 
9o-sec G+ 

Beta Bkg 

count time 
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Survey Area: Survey Unit: 
6mi!JOr2/ 

c- [ - nl 

Building: T33, 

c- 1- 5 

o 

* Designates corner closest to A-1 point of reference 
Results/Coiments 
Elecha alpha scans were performed at the locations detailed on the survey map(s) All required accessible areas were scanned All lnrttal scan results were 
c225 dpndlOOcmz, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas Initial scan results indicated no detectable activity above background unless noted on the 
survey form 



Final Survey NE Electra 
Scan & Investigation Survey Map 

Survey Unit: 
&T€&m 

Building: 

Refer to the Final SUIT& NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East  Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

A -  I -  L\/ e - / -  E- 

* 

* Designates corner closest to A-1 Doint of reference 

Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c:\Final Survey\DPElectraSu~ vey020900.doc Page 5 of ii 
- 3 4  41 
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Final Survey NE Electra 
Scan & Investigation Survey Map 

’ ?j/ 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

* Designates corner closest to A-1 point of reference 
ResultdComments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<22S dpm/lOOcmz, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable actlvity above backmund unless noted on the 
survey form. 



Final Survey NE Electra 
Scan & Investigation Survey Form 

(Continuation Sheet) 

EGWW 

e 
Rev. 020900 

( d p d l  OOcm’) 

Page 7 of 1 1  .3-/43 c:\Final Survey\DPElectraSurveyO2O~.doc 



Final Survey NE Electra 
Scan & Investigation Survey Form 

- 

Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc 3-144 Page 9 of 1; 
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Total Surface Activity Data Sheet 

area background. Page lo of ) I  

3 -I* 



Sample .RCT 
Location ID # tT- 

i 



.. 

e 

e- ->G&Al&T 
RCT Foreman Printed Name 

c 

J&”L&&-- 3“ LT‘2;-c:-w 1. 

t Quality Control Measu 

RCT Foreman Signature 

SURVEY SIGNATURE SHEET 

Date 

Removable /Total Surface Activity Performed Bv 

i 5b? 



Survey Area: NA I Survey Unit: Exterior IBuilding: ~331 
Survey Unit Description 

Roof Sample Location 

Alpha Bkg 
90-sec Lfm 
counttime 
Alpha Eff 
(%I 
Alpha MDA 
go-sec dim\ 
count time 

INSTRUMENT DATA SHEET 
Removable Contamination Survey Instrument Data 

Beta Bkg 90 
sec count 
time 4.7 406 3.3 407 / 

Beta Eff 
(%) 20.85 29.89 20.46 29.7 
Beta MDA 
90-sec tip* 
count time 48.2 262 42.6 264 #DlV/O! #DlV/O! #DlV/O! #DlV/O! #DlV/O! #DlV/O! #DlV/O! #DlV/O! 

Total Surface Activity Instrument Data 

Page ;Z of e 
3 -/e 



Survey Area: NA I Survey Unit: EXTERIOR IBuilding: ~ 3 3 1  
Survey Unit Description 
I ROOF SAMPLE LOCATIONS I 

Total Surface Activity Data Sheet 

Note: QC measurements are to be collected by a different technician than the original survey. Mark the QC 
location number in the "Sample Location" column. Material background is assumed to be zero unless otherwise 
noted. "LAB" - local area background. Page j of 



\Survey Area: NA I Survey Unit: EXTERIOR IBuilding: ~ 3 3 1  
ISurvey Unit Description ROOF SAMPLE LOCATIONS 

Removable Contamination Data Sheet 

0 0.0 0 

Page -jf- of 

3 -I51 



Final Survey NE Electra 
Scan & Investigation Survey Map 

1 RCT InitialsDate: 3/S/- RCT Initialsmate: )d\ RCT Initialsmate: di J 
Refer to the Final Survey NE Electra Scan & Investigation Survey Form €or instrumentation, surveyor & approval information. 

’ iT 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” -East Wall, “N” - North Wall  
“C” -Ceiling, “F” - Floor 

* Designates corner closest to A-1 Doint of reference 
Results/Comments: 
Electra alpha scans were performed at the locations detailed 011 the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c.\Fiiial Survey\DPElectraSurvey02090O.doc Page f- of T 
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RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

Survey Area: Not Applicable 

survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

Survey Unit: Interior 

Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 
Building Type: Type 1 X Type 2 0 Type 3 0 
Classification: Class 1 0 Class 2 0 Class 3 X Unknown 0 
Contaminants of Concern: Plutonium X Uranium X Other 0 
Justification for Classification: This facility has no known history of radiological 
contamination. 
Special Support Requirements: Ladder, manlift, scaffolding, and/or remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

Isolation Controls: 
Level 1 0 Level2 X N/A 0 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

Survey Package Implementation: 

Survey Package Closure: 

3-153 



RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

a 
Rev. 9/99 

I !ig- 



RSFORMS-16.0 1-06 
PAGE 3 of 15 

SURVEY PACKAGE CORRECTIONKHANGE HISTORY FORM 

Survey Area: Not Applicable I Survey Unit: Interior 

Change # 

I I 

Rev. 9/99 



RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

e 

Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

Survey Type: Classification: 

Survey Unit Description: 

Survey Unit Description: 

Survey Unit Description: 

Surface Aetivi 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 5 of 15 

SURVEY PACKAGE SURVEYBAMPLING INSTRUCTIONS FORM 

Survey Unit Description: This trailer is a 20'X 10' restroom facility. Its present condition is very poor. 

Minimum Survey/Sampling Measurement Requirements 

Measurement 

Surface Activity 
Measurements 

Number and Type - - 
INTERIOR FLOORSIWALLSICEILINGS: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

INTERIOR FLOORSIWALLSICEILINGS: 
5 surveys will be taken per direction from 
radiological engineering. 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 6 of 85 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Number and Type 
_9__ 

INTERIOR FLOORS: 
Biased surface scans will be performed on the 
interior floors in areas where contamination 
would accumulate. This includes seams, cracks, 
corners, doorways and boundaries between 
different types of flooring. 

N o h e  than 10% of the total area will be 
scanned. 

QUALITY ASSURANCE SCAN SURVEYS 
INTERIOR FLOORS: 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

Comments - 
SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer is a 20'X 10' restroom facility. Its present condition is very poor. 

- P 

Survey/Sampling Instructions 

VOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
-eferenced to a common reference point in the trailer. These surveys will be taken in accordance with PRO-476- 
RSP- 16.02, "Radiological Surveys of Surfaces and Structures", for the following: 
b Total alpha contamination 

m Total beta contamination 
* Removable alpha contamination 

Removable beta contamination 

Biased scan measurements for alpha then betdgamma contamination m 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm2. 

Alpha scanning using the NE Electra for the DP6-BD and DP8A probes will be in accordance with Letter SJR- 
Dol-99, "Alpha Scan Rates for Building 779 Cluster Final Status Surveys," and Letter SJR-004-99, "Performance 
of Scan Surveys with the BicronhIE DP8 Probe for Building 779 Cluster Final Status Surveys," respectively. 
Beta scanning using the NE Electra. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
"Radiological Surveys of Surfaces and Structures" per the requirements in PRO-479-RSP- 16.05, "Radiological 
Survey/Sample Quality Control," for the following: 

Direct alpha contamination 
Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 8 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

iurvey Unit Description: This trailer is a 2O’X 10’ restroom facility. Its present condition is very poor. 

Survey/Sampling Instructions - 
VOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
he Investigation Levels outlined in NOTE 6. 
1 

1 

1 

1 

10 dpd100 cm2 for removable alpha contamination 

50 dpmI100 cm2 for total alpha contamination 

500 dpd100 cm2 for removable beta contamination 
2500 dpm/100 cm2 for total beta contamination 

150 d p d l 0 0  cm2 for alpha scan 
7500 dpm/100 cm2 for beta scan 1 

VOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
iroceeding : 

15 dpd100 cm2 for removable alpha contamination 
75 dpmA00 cm2 for total alpha contamination 
750 dpm/100 cm2 for removable beta contamination 
3750 dpm/100 cm2 for total beta contamination 

225 dpm/100 cm2 for alpha scan 
11250 dpd100 cm2 for beta scan 

b 

b 

D 

4n investigation will be performed into the elevated results. 

Rev. 9/99 



RSFORMS-16.02-01 
PAGE 9 of 15 

1 TOTAL SURFACE ACTIVITY SURVEY DATA FORM 

Survey Area: NOT APPLICABLE Survey Unit: INTERIOR I Building: T750E 
Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

Total Surface Instrument Data 
Date / Time 
Inst. No.: CI Probe No.: 

Inst. No.: P,y Probe No.: 
a 

RCT Printed Name 

RCT Technical Supervisor Printed Name 

Efficiency (%): CI (cpm/dDm) Mat. Area Bkgd: a Br (dpm/100 cm2) 

Probe Correction Factor: a l3Y (1 00 cm2/probe area) 
MDC (dpm/lOO cm’): CI BY 

Cal. Due Date: Survey Type: A1 pha Beta  - 

Employee # RCT Signature Date 

Employee # RCT Technical Supervisor Signature Date 

I 
Sample 
Number 

E 
F 
F 
F 

F 

Location / Gross Counts LAB Bkgd Net Counts *Gross Activity 
Description (CPm) (CPm) ( C P d  (dpm/100 cm’) 

* (Gross Cts - LAB) + (Eff.) x CF = Gross Activity 

**Net Activity 
Gross Activity - 
Mat. Area Bkgd. 
(dpm/100 cm’) 

j ci‘r 
Rev. 9/99 



RSFORMS-16.02-02 
PAGE 10 of 15 

REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 1 
Survey Area: NOT Survey Unit: INTERIOR Building: T750E 
APPLICABLE 
Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

Smear Survey Instrument Data 

Count Date / Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): ct Oy 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpm/100 cm2): CI l3r Inst.BKG:a l3Y (cpm) 

Removable Survey Data 

Swipe 
Number 

Location / Comments Gross Counts Net Counts Removable Activity * 
Description CPm CPm (dpm/100 cm2) 

* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTIVITY 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 
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RSFORMS- 16.02-03 
PAGE 11 of 15 

SURFACE SCANNING DATA SHEET 
burvey Area: NOT APPLICABLE I Survey Unit: INTERIOR I Building: T750E 

t I 
Survey Unit Description: This trailer is a 20'X 10' restroom facility. Its present condition is very poor. 

Date / Time: 
Scan Instrument Data 

Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Scan Survey Data 
Sample Location / Scan 
Number Description Comments (dpmI100 cm') 

a* P'Y* 

I I I I 

I I I I 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

I I I 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds of the elevated activity, 
and take a "Total Surface Activity" measurement and record. Mark the location of most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 

Rev. 9/99 
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RSFORMS-16.01-09 
PAGE 12 of15 

SURVEY PACKAGE CALCULATION WORKSHEET 

Survey Unit Description: This trailer is a 20'X 10' restroom facility. Its present condition is very poor. 

X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
0 Volumetric Surface Activity 

Step 1 : Calculate the relative shift A h s .  

Ah, = 1 .o 
Mo, = (DCGL-LBGR)/o, 

where: 
A value of 1 .O was chosen since no survey data is available and Ah, may vary between 1 .O and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7-1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Zl-a and Z,, and the selected decision error levels a and p. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a ZI-, and Zl-p 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

+ 4 - p  1' 
N =  = 23.22 

4(Sign p - 0.5) ' 
Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and t 

possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

all w for 

RICK ROBERTS  

Rev. 9/99 



RSFORMS-16.01-10 
PAGE 13 of 15 

SURVEY PACKAGE SURVEY MAP 

Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

SEE ATTACHED SURVEY MAP 

Rev. 9/99 
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RSFORMS-16.01-09 
PAGE 15 of 15 

SURVEY PACKAGE VALIDATION CHECKLIST FORM 

Exposure Rate Surveys 

Removable Surveys 

Volumetric Samples 

I i I Scan Surveys 

Exposure Rate Surveys 

I 

&4- 

d €4- 

Media Samples 

Volumetric Samples 
414- 

, 

Rev. 9/99 
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RADIOLOGICAL SURVEY/SAMPLE PRO-478-RSP-16.04 
DATA maysrs REVISION 0 

(09/3 0/99) PAGE 22 

Performed By 

(Initials/Da te) Item 

1.44 J 
Mean > DCGL, 

7.3.[5] 
Any measurement > maximum DCGL 

Data Verificati 

dG4- 

&!4" 

8 .o 
Peer review 

Package submitted to project management 

Records to Records Center 

(copy to project files) 

9. I 

NOTE: The DQA Flow Chart (Appendix B) is provided as aid to ill1 

Comments 

(number & attach) 

rate the DQA process when 
performing surveylsample data analysis activities describe in this procedure. 



Survey Area: NIA 
Survey Unit: Interior @ Building: T750E 
Survey Unit Description: Walls, floors and ceiling of T750E 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 

3. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this change/improvement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP-16.04, RADIOLOGICAL SURVEY/SAMPLE DATA ANALYSIS - EDM- 

4. 
5. 

6. 

7. 

_-. 
1 

-I 

Prepared by: e- 
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W 
0 
2 c 

IC 
0 

m 
S m 

0 
z 



Y- 
O 

u) 
'CI a a 
0 

8 

E 
a 

+I 

C 

E 

E 
u) m 

0 
z 



w 
0 
v) 

F 
L 
8 

I- 
0 

0 
0 

a 
C m 

- .- 
E 
* 
L 

- * 

"E "E 
0 0  
0 0  
0 0  
l - Y -  
\ \  

E €  
P P  'EJm 

+ c 
0 
Y 

3473  



C 
0 

z 
rr a 
m 
3 0 
m 0 
a, 
U 

c - 
- 

3-1 74 



c 

SURVEY SIGNATURE SHEET I 
Removable /Total Surface Activity Performed By 

c 

Quality Control Measurements Performed By 



I 

INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

Total Surface Activity Instrument Data 

Alpha Bkg 

Alpha Eff 
(%I 
Alpha MDA 

count time 9a-secJLJh. 

Page a - %  of 





Final Survey NE EIectra 
Scan & Investigation Survey Form 
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Total Surface Activity Data Sheet 

L 

90 90 
90 90 

I Gross 

- -  

I 

I 

n i  
2.<, I - '  

technician than 

Count Net counts Net Activity 
(c m) (dpm/lOOcm2) 

a P a P -  

i- 

e orininal survey. lark the QC location 
num  the "Sample Location" column. Material to be sera unless otherwise noted. "LAB" - local 

/./ 
area background. Page 

3-16D 
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I Total Surface Activity Data Sheet 1 

- QC 
- QC 

- QC 

-QY 
I I I I I I Note: QC measurements are to be collected by a different technician than the original survey. Mark the QC location 

number in the “Sample Location“ column. Material background is assumed to be zero unless otherwise noted. “LAB” - local 

area background. Page of % 
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Removable Contamination Data Sheet 
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RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

Survey Area: Not Applicable I Survey Unit: Exterior 

Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 
Building Type: Type 1 X Type 2 Type 3 
Classification: Class 1 0 Class 2 Class 3 X Unknown 
Contaminants of ConceMlu ton ium X Uranium X Other 0 
Justification for Classification: This facility has no known history of radiological 
contamination. 
Special Support Requirements: Ladder, manlift, scaffolding, and/or remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

Isolation Controls: 
Level 1 Level 2 X N/A 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

Survey Package Implementation: 

Survey Package Closure: 



RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

Rev. 9/99 



RSFORMS-16.01-06 
PAGE 3 of 15 

SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

Rev. 9/99 
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RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

a 

Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

Measurements 

Survey Unit Description: 

Survey Unit Description: 

Survey Unit Description: 

Surface Activi 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 5 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

Measurement Number and Type 

EXTERIOR WALLSIROOF: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

EXTERIOR WALLSIROOF: 
5 surveys will be taken per direction from 
radiological engineering. 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 
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RSFORMS-16.01-08 
PAGE 6 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Number and Type 

EXTERIOR WALLS/ROOF: 
Biased surface scans will be performed on the 
exterior where contamination would accumulate. 
This includes seams, cracks and comers. Both 
the exterior walls and roof will be scanned. 

less 
No wise than 10% of the total area will be 
scanned. 

QUALITY ASSURANCE SCAN SURVEYS 
EXTERIOR WALLSIROOF: 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 
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RSFORMS-16.01-08 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

Survey/Sampling Instructions 

VOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
Oeferenced to a common reference point in the trailer. These surveys will be taken in accordance with PRO-476- 
RSP- 16.02, “Radiological Surveys of Surfaces and Structures”, for the following: 
P Total alpha contamination 

Total beta contamination 
Removable alpha Contamination 
Removable beta contamination 
Biased scan measurements for alpha then betdgamma contamination 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm2. 

Alpha scanning using the NE Electra for the DP6-BD and DP8A probes will be in accordance with Letter SJR- 
Dol-99, ”Alpha Scan Rates for Building 779 Cluster Final Status Surveys,“ and Letter SJR-004-99, “Performance 
of Scan Surveys with the BicronhIE DP8 Probe for Building 779 Cluster Final Status Surveys,” respectively. 
Beta scanning using the NE Electra. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
“Radiological Surveys of Surfaces and Structures” per the requirements in PRO-479-RSP- 16.05, “Radiological 
Survey/Sample Quality Controli,” for the following: 

Direct alpha contamination 
Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than Performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 8 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

Survey/Sampling Instructions 

NOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
the Investigation Levels outlined in NOTE 6. 

10 dpd100 cm2 for removable alpha contamination 

50 dpm/lOO cm2 for total alpha contamination 
500 dpd100 cm2 for removable beta contamination 
2500 dpm/100 cm2 for total beta contamination 
150 dpd100 cm2 for alpha scan 
7500 dpd100 cm2 for beta scan 

NOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
proceeding: 
0 

0 

0 

0 

0 

0 

An investigation will be performed into the elevated resLL.s. 

15 dpm/100 cm2 for removable alpha contamination 

75 dpd100 cm2 for total alpha contamination 

750 dpm/100 cm2 for removable beta contamination 

3750 dpm/100 cm2 for total beta contamination 

225 dpd100 cm2 for alpha scan 
11250 dpm/100 cm2 for beta scan 

Rev. 9/99 



RSFORMS-16.02-01 
PAGE 9 of 15 

b TOTAL SURFACE ACTIVITY SURVEY DATA FORM 

Survey Area: NOT APPLICABLE 1 Survey Unit: EXTERIOR I Building: T750E 
I I 

Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

Total Surface Instrument Data 
Date / Time 
Inst. No.: a Probe No.: 

Inst. No.: P,y Probe No.: 

Efficiency (%): a- c m/d m Mat. Area Bkgd: a BY ( d P m/100cm2 1 
MDC (dpm/lOO cm2): a BY 

Cal. Due Date: Survey Type: AI pha Beta - 

P 2 Y  

Or. 

Probe Correction Factor: a BY ( 100 cm2/probe area) 

Sample 
Number 

I I I I 
Location / Gross Counts LAB Bkgd Net Counts *Gross Activity 

Description (CPm> (cPm> (CP@ (dpmI100 cm2) 

* (Gross Cts - LAB) + (Eff.) x CF = Gross Activity 

**Net Activity 
Gross Activity - 
Mat. Area Bkgd. 
(dpd100 cm2> 

---I--- -+- 
=I= 

**Gross Activity - Mat. Bkg = Net Activity 
RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 



RSFORMS-16.02-02 
PAGE 10 of 15 

Survey Area: NOT 
APPLICABLE 

REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 
1 

Survey Unit: EXTERIOR Building: T750E 

Swipe 
Number 

Smear Survey Instrument Data 

Location I Comments Gross Counts Net Counts Removable Activity * 
Description CPm CPm (dpm/100 cm2) 

Count Date / Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): a fly 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpm/100 cm2): a By Inst. BKG: a BY (cpm) 

Rev. 9/99 



RSFORMS-16.02-03 
PAGE 11 of 15 

SURFACE SCANNING DATA SHEET 
)urvey Area: NOT APPLICABLE 1 Survey Unit: EXTERIOR I Building: T750E 

I I 

Survey Unit Description: This trailer is a 20'X 10' restroom facility. Its present condition is very poor. 

Date / Time: 
Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Scan Instrument Data 

Scan Survey Data 
Sample Location / scan 
Number Description Comments (dpmI100 cm2) 

a* P,r* 
I 

I 
I I I 
I I I I 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supenisor Signature Date 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds o f  the elevated activity, 
and take a "Total Surface Activity" measurement and record. Mark the location o f  most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 

a 
Rev. 9/99 
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RSFORMS-16.01-09 
PAGE 12 of 15 

SURVEY PACKAGE CALCULATION WORKSHEET 

Survey Unit Description: This trailer is a 20’X 10’ restroom facility. Its present condition is very poor. 

P 

X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
0 Volumetric Surface Activity 

Step 1: Calculate the relative shift No,. 
Lvcr, = (DCGL-LBGR)/o, 
Ah, = 1.0 

where: 
A value of 1 .O was chosen since no survey data is available and No, may vary between 1 .O and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7- 1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Zl., and Zl+, and the selected decision error levels a and p. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a ZI., and Z1-p 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

(Ga + 21-p >’ 
N =  = 23.22 

4(Signp - 0.5)’ 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

RICK ROBERE I 
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SURVEY PACKAGE SURVEY MAP 

SEE ATTACHED SURVEY MAP 

Rev. 9/99 
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SURVEY PACKAGE VALIDATION CHECKLIST FORM 

Package ID: 2000-01 11 Building: T750E 

Exposure Rate Surveys 

Media Samples 

Total Activity Surveys 

Exposure Rate Surveys 
i 

Volumetric Samples 

Comments: 

Rev. 9/99 

3498 



Performed By 

(InitialsiDate) 

Comments 

(number & attach) 

RADIOLOGICAL SURVEY/SAMPLE PRO-478-RSP- 16.04 
DATA ANALYSIS REVISION 0 

(09/30/99) PAGE 22 

APPENDIX A 
Page I of 1 

DQA Checklist 

§ Item 

Data Verification 
7.1[1] 

7. I [2] 

7.1[3] 

7.2 

7.2.1 

7.2.2 

DQOs implemented as prescribed 

All required supporting documents present 

Outliers 1 anomalies addressed 

Data Validation 

Survey/Samule Recision 
-~ ~- 

Survey Accuracy 

Sample Accuracy 

Data Representative of survey unit 

SurveyfSarnpldScan Completeness 

7.2.3 

7.2.4 

7.2.5 

7.3 

7.3[3] 

7.3[4] 

7.3.[5] 

7.4 

7.4[1 l P 1  
7 . 4  1 ][El 
7.4[2] 

8.0 

Data Comparable to related units 

DQA complete 

Any measurement > DCGL,? 

Mean > DCGL, 

Any measurement > maximum DCGL 

Evaluation 

New survey package (if req'd) 

Radiological improvement report (if req'd) 

Verify documentation complete 

Peer review 

PackaRe submitted to uroiect management 

Records to Records Center 

(copy to project files) 

9. I 

h . - -  - - I J 

1 



Survey Area: N/A 
Survey Unit: Exterior @ Building: T750E 
Survey Unit Description: Roof and walls of T750E 

8. POST-PERF’ORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP-16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 

3. 

4. 
5. 

6. 

7. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this changehmprovement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP-16.04, RADIOLOGICAL SURVEY/SAMPLE DATA ANALYSIS - EDM- 
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SURVEY SIGNATURE SHEET I 
I Removable notal Surface Activity Performed By 

Quality Control Measurements Performed By 

Survev Reviewed B 



INSTRUMENT DATA SHEET 

Manufacturer 
Model 
Inst. ID # 
Serial # 

Cal. Due Date 
Analysis Date 
Instrument Bkg 
10-min count time 
Instrument Eff e?) 
Instrument MOA 
2-min count time 

h 

Removable Contamination Survey Instrument Data 

Model ~ 

Inst. ID # 

Serial # 1 Probe # 

Cal. Due Date 

Survey Date 

Total Surface Activity Instrument Data 

I I I I I 
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Final Survey NE Electra 
Scan & Investigation Survey Form 

(Continuation Sheet) 

c 

I 

Rev. 020900 c:\Final Survey\DPElectraSurveyO209W.doc 3 - 2 0 ~  Page 4 of  1 



e 
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Final Survey NE Electra 
Scan & Investigation Survey Form 

(Continuation Sheet) 

Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc 3 - m  Page _$ of 



T-7 so& Building: &T&&&!/ 

I 

I 

I 

A - W  

* 

x 

* Designates corner closest to A-1 point of reference 
ResultsKomments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 Page L; o f  r 
3-31 0 

c:\Final Survey\DPElectraSurveyO209OO.doc 
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1- 2.17 

Final Survey NE Electra 
Scan & Investigation Survey Map 

RCT InitialslDate: 

Refer to the Final Surdky NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

0 

* Designates corner closest to A-1 point of reference 
ResultsKomments: 
Electra alpha scans were performed at the locations detailed on the survey map@). All required accessible areas were scanned. All initial scan results were 
<225 dpmllOOcmz, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c:\Fina! Survey\DPElectraSurvey020900.doc Page A a Of __ I 1  
3-34 I 



Final Survey NE Electra 
Scan & Investigation Survey Map 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

* Designates corner closest to A-1 point of reference 
ResultdConunents 
Electra alpha scans were performed at the locabons detailed on the survey map(s) All required accessible areas were scanned All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form 
Electra beta scans were performed in required accessible aieas Initial scan results indicated no detectable activity above backgmund unless noted on the 
survey foi ni B 3; 91 

33-212 - ^ ^  - 
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Total Surface Activity Data Sheet 

I different technic1 
rial backqround 

area background. Page of - 
is assumed to be zero unless otherwise noted. “LAB” - local 
! I  
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Removable Contamination Data Sheet 

Page Ii of i! 



SURVEY SIGNATURE SHEET 1 

Survey Reviewed By 
U- 

3 G&Af+.r 3 ~ zy-. G."Q 

Employee # ' RCT Foreman Signature Date 
RCT Foreman Printed Name 

I.\ " \ \  I 
\ C' 3 - 3 6  



Survey Area: NA I Survey Unit: Exterior IBuilding: TXOE 
Survey Unit Description 

Roof Sample Location 0 '  I 

INSTRUMENT DATA SHEET 
Removable Contamination Survey Instrument Data 

Instrument Bk 

Instrument Eff (%I 33 25 33 25 

2-min count time 9.6 68.3 10.1 68.9 #DlV/O! # D IV/O! 
Instrument MDAdp 

Total Surface Activity Instrument Data 

Page 5 of 2 
3-37 



Survey Area: NA I Survey Unit: EXTERIOR IBuilding: TXOE 
Survey Unit Description 

ROOF SAMPLE LOCATIONS 

7 I 

Total Surface Activity Data Sheet 

location number in the "Sample Location" column. Material background is assumed t o  be zero unless otherwise 
noted. "LAB" - local area background. Page 3 of 2 3 -1 

-p c+-- I \; 3 . a  8 



Survey Area: NA I Survey Unit: EXTERIOR puilding: T750E 
Survey Unit Description ROOF SAMPLE LOCATIONS 

Removable Contamination Data Sheet 
Sample RCTID lnst ID Cross counts (gcpm) Net counts RemOvea ble Activity 
location # # (cpm) (d pm/lOocm2) 

/ 0 0 0.0 0 

0 0 0.0 0 

0 0 0.0 0 



Final Survey NE EIectra 
Scan & Investigation Survey Map 

I RCT Initials/Date: >&, 3 RCT Initialsmate: j’dA RCT Initialsmate: 4A 
\ 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

* Designates corner closest to A-1 point of reference 
Results/Comments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/lOOcmz, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c:\Final Survey\DPElectraSurvey020900.do~ Page of i’ 3-am 



RSFORMS-16.0 1-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of air/particle 
samples. T-903A is 46' long by 9'10" wide and 8' high. 

Building Information: 
Survey Type: Reconnaissance Level Characterization Survey Final Status Survey X 
Building Type: Type 1 X Type 2 0 Type 3 0 
Classification: Class 1 0 Class 2 X Class 3 0 Unknown 
Contaminants of Concern: Plutonium X Uranium X Other 

Justification for Classification: This facility may have contained radioactive material from 
;ontamination on air samples. 
Special Support Requirements: Ladder, manlift, scaffolding, and/or remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

Isolation Controls: 
Level 1 0 Level 2 X N/A 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

Survey Package Implementation: 

Survey Package Closure: 

I 

NOT APPLICABLE 



RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

Rev. 9/99 



RSFORMS-16.0 1-06 
PAGE 3 of 15 

SURVEY PACKAGE CORREXTION/CHANGE HISTORY FORM 

Rev. 9/99 



a 

RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

Classification: 

Rev. 9/99 

3-234 



RSFORMS-16.01-08 
PAGE 5 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of aidparticle 
samples. T-903A is 46' long by 9'10" wide and 8' high. 

Minimum Survey/Sampling Measurement Requirements 
II 

Measurement 

Surface Activity 
Measurements 

Rev. 9/99 

Number and Type 

INTERIOR FLOORSIWALLSICEILINGS: 

28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

INTERIOR FLOORS/WALLS/CEILINGS: 
5 surveys will be taken per direction from 
radiological engineering. 

[u3 OF 2/2 

3 - 2 6  

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 



RSFORMS-16.01-08 
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of air/particle 
samples. T-903A is 46’ long by 9’10” wide and 8’ high. 

Minimum Survey/Sampling Measurement Requirements 

Measurement 

Surface Scanning 

““is“ py 
7*IW7 

Media Samples 

Volumetric 
Samples 

l[sotopic Gamma 
Scans 

Number and Type Comments 

INTERIOR FLOORS: SEE NOTE 1 
S rfacsscans will b,e performed on !00% of the SEE NOTE 2 

SEE NOTE 3 
&rea. This is &m2 which is-%’?? of the 
total interior area of 240 m2. 
- . u i i u ~ b e  mwi. The rugs withifi SEE NOTE 4 
&&i+le~-wi!+ be r w ~ v e d  befere seming takes SEE NOTE 5 
place, I SEE NOTE 6 

I 

QUALITY ASSURANCE SCAN SURVEYS 
INTERIOR FLOORS: 
5 percent of total scan area will be taken per 
direction from radiological engineering. This 
equals 3 m2. 

NONE I 
I 

I 
NONE 

I 

NONE 

Rev. 9/99 



RSFORMS-16.01 -OS 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-01 1 Building: T903A 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of aidparticle 
samples. T-903A is 46’ long by 9’10‘’ wide and 8’ high. 

Survey/Sampling Instructions 

NOTE 1: Surveys of the area were established on a systematic basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
?eferenced to a common reference point in the trailer. These surveys will be taken in accordance with PR0-476- 
RSP-16.02, “Radiological Surveys of Surfaces and Structures”, for the following: 

Total alpha contamination 

Total beta contamination 
b Removable alpha contamination 

Removable beta contamination 

Biased scan measurements for alpha then betdgamma contamination 
For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
wood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm2. 

Alpha and beta scanning will be performed per Letter RSR-00 1-00, “Scan Survey Requirements for the Pre- 
Demolition Survey for the Group B/C Facilities,” dated 2/8/00. All surveys will be documented per Letter RSR- 
002-00, “Radiological Survey Forms for the Pre-Demolition Survey for the Group B/C Facilities,” dated 2/9/00. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
“Radiological Surveys of Surfaces and Structures” per the requirements in PRO-479-RSP- 16.05, “Radiological 
Survey/Sample Quality Control,” for the following: 

0 Direct alpha contamination 
0 Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey, 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 8 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of air/garticle 
samples. T-903A is 46' long by 9'10" wide and 8' high. 

Survey/Sampling Instructions 

NOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
the Investigation Levels outlined in NOTE 6. 

* 
D 

10 dpd100 cm2 for removable alpha contamination 

50 dpm/100 cm2 for total alpha Contamination 

500 dpm/100 cm2 for removable beta contamination 

2500 dpmI100 cm2 for total beta contamination 
150 dpm/100 cm2 for alpha scan 

7500 dpm/100 cm2 for beta scan 

NOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
proceeding: 
0 

0 

0 

0 

An investigation will be performed into the elevated results. 

15 dpd100 cm2 for removable alpha contamination 

75 dpm/lOO cm2 for total alpha contamination 
750 dpm/100 cm2 for removable beta contamination 
3750 dpm/100 cm2 for total beta contamination 
225 dpm/100 cm2 for alpha scan 

11250 dpd100 cm2 for beta scan 

Rev. 9/99 



RSFORMS-16.02-01 
PAGE 9 of 15 

I 1 

Sample 
Number 

TOTAL SURFACE ACTIVITY SURVEY DATA FORM I 

I Survey Area: NOT APPLICABLE I Survey Unit: INTERIOR 1 Building: T903A 

**Net Activity 
Location / Gross Counts LAB Bkgd Net Counts *Gross Activity Gross Activity - 

Description (CPm) (CPm) (cpm> (dpm/100 cm’) Mat. Area Bkgd. 
(dpm/lOO cm’) 

I I 
- 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of aidparticle samples. T-903A is 
46’ long by 9’1 0” wide and 8‘ high. 

Total Surface Instrument Data 
Date / Time 

RCT Technical Supervisor Printed Name 

~ 

Probe No.: I I Inst. No.: a 

Employee # RCT Technical Supervisor Signature Date 

a 
Rev. 9/99 

3-aas  



RSFORMS-16.02-02 
PAGE 10 of 15 

REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 
1 
Survey Area: NOT Survey Unit: INTERIOR Building: T903A 
APPLICABLE 
Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of air/particle samples. T-903A is 
46' long by 9'10" wide and 8' high. 

Smear Survey Instrument Data 

Count Date / Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): a d  

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpmA00 cm2): a BY Inst. BKG: a BY (cpm) 

Removable Survey Data 

Swipe 
Number 

Location I 
Description 

* (GROSS Cts - Inst. Bkg) i (Eff.) = ACTIVITY 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supelvisor Signature Date 

Rev. 9/99 
3-2-30 



RSFORMS-16.02-03 
PAGE 11 of 15 

SURFACE SCANNING DATA SHEET 
urvey Area: NOT APPLICABLE I Survey Unit: INTERIOR I Building: T903A 

RSFORMS-16.02-03 
PAGE 11 of 15 

SURFACE SCANNING DATA SHEET 
urvey Area: NOT APPLICABLE I Survey Unit: INTERIOR I Building: T903A 

I I 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of air/particle samples. T-903A 
is 46' long by 9'10'' wide and 8' high. 

Date / Time: 
Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Scan Instrument Data 

Scan Survey Data 
Sample Location / scan 
Number Description Comments I (dDm/lOO cm? 

a* I P,r* 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds of the elevated activity, 
and take a "Total Surface Activity" measurement and record. Mark the location of most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 

a 
Rev. 9/99 



RSFORMS-16.01-09 
PAGE 12 of15 

SURVEY PACKAGE CALCULATION WORKSHEET 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of aidparticle 
samples. T-903A is 46’ long by 9’10’’ wide and 8’ high. 

X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
0 Volumetric Surface Activity 

Step 1 : Calculate the relative shift A h , .  
A/oS = (DCGL-LBGR)/o, 
A/CS = 1.0 

where: 
A value of 1 .O was chosen since no survey data is available and Ah, may vary between 1 .O and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7- 1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Z1., and Z,, and the selected decision error levels a and p. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a Z1., and Z1+ 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

Rev. 9/99 

3-23> 



RSFORMS-16.0 1-1 0 
PAGE 13 of 15 

SURVEY PACKAGE SURVEY MAP 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of air/particle 
samples. T-903A is 46' long by 9'10" wide and 8' high. 

1 Floor Area (m'): 48 1 Total Area (mL): 240 

For Class 2 Area, survey locations will be designated in a systematic manner. It will be assumed that a 
square grid will be used for the grid layout. 

L = (Ah)'" = (240/28)'" = 2.93 = 3 meters 

A random starting location will be chosen for the 3 meter X 3 meter square grid pattern. Survey 
locations will be at the center of the grid. 

SEE ATTACHED SURVEY MAP 

Rev. 9/99 

3-933 
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RSFORMS-16.8 1-89 
PAGE 15 of 15 

SURVEY PACKAGE VALIDATION CHECKLIST FORM 

Survey Type: Reconnaissance Level Characterization Survey 0 
All Documentation Reviewed for Completion 

Final Status Survey X 

Suaervisor 

Total Activity Surveys 

Exposure Rate Surveys 

Removable Surveys 

Media Samples 

/L:k /t'/;R 

A; 4+ if& 
1 I 

Volumetric Samples 

I I 

I afc, 4 fi/ ts Media Samples 

Volumetric Samples 

Comments: 

Rev. 9/99 



RADIOLOGICAL SURVEY/SAMPLE PRO-478-RSP-16.04 
DATA ANALYSIS REVISION 0 - (09/3 0199) PAGE 22 

I Item 

APPENDIX A 
Page I of 1 

DQA Checklist 

1 
j Data Verification 

DQOs implemented as prescribed 

AI1 required supporting documents present 

Outliers I anomalies addressed 

Data Validation 

Surveylsample Precision 

Survey Accuracy 

Sample Accuracy 

Data Representative of s w e y  mt 

Survey/SampldScan Completeness 

Data Comparable to related units 

DQA complete 

Any measurement > DCGL,? 

- 
7.1 

7.1[1] 

7.1[2] 

7. I(31 

7.2 
1 

7.2.1 

7.2.2 

(copy to project fila) 

7.2.3 

7.2.4 

I 

7.2.5 

7.3 

7.3[3] 

7.3[4] 

7.3.[5] 

7.4 

7.4[ll[Dl 

7-4[1I[El 

7.4[2] 

8 -0 

9.1 

A 

1 

Mean =- DCGL, 
Any meamemcnt > maximum DCGL 

Evaluation 

New survey package (if req’d) 

Radiological improvement report (if req’d) 

Vcrifi. documentation complete 

Peer review 

Package submitted to project management 

Records to Records Center 

Comments 

(number & attach) 

cc. 



Survey Area: NIA 
Survey Unit: Interior @ Building: T903A 
Survey Unit Description: Walls, floors and ceiling of T903A 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP-16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 
3. 

4. 

5. 
6. 

7. 

8. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
Various notes are provided in the Survey Package. See Survey Package. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several foms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this changehmprovement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP- 16.04, RADIOLOGICAL SURVEY/SAMPLE DATA ANALYSIS - EDM- 
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RCT Printed Name 

SURVEY SIGNATURE SHEET 

RCT Signature Date Employee # 

Employee # 

Removable /Total Surface Activity Performed By 



INSTRUMENT DATA SHEET 

D 
Manufacturer 

Removable Contamination Survey Instrument Data 

I .'-& gh.b..: 
Manufacturer 
Model 1 c 4,- I I 

Instrument Bkg 
10-min count tim 

-c 2 
I d d  

Instrument MDA 1 
L *; 2-min count time c;' 2 

P Y' 

r, "% r " j  

Model 

Inst. ID # 

Serial # / Probe # 

Cal. Due Date 

Survey Date 

Alpha + MDA Beta MDA 
90-sec dpm I 90-sec dqm 
count time count time 

Total Surface Activity Instrument Data 

3 - c  

2 . 7  

Page 2 of 9 
3 -2943 





Final Survey NE Electra 
Scan & Investigation Survey Form 

c 

c 

3445 



Final Survey NE Electra 
Scan & Investigation Survey Form 

(Continuation Sheet) 

P A  / /v 7 L - d  /El R. ;7-?L?JA 

/&"7,&-2?/G74 1-1 ' ". J 

Electra DP-6 Beta Electra DP-6 Alpha 
LOC. 

RCT I Inst. I Elevated I 60-secPAT RCT I Tnrt I ~ - Y P P  Alw4ihla 

gL)l{ Rev. 020900 
I 

( d p d l  OOcm2) 

c:\Final Survey\DPElectraSurvey020900.doc Page of 8 -246 





Survey Area: ,dA I Survey Unit: t/t/gA /ulz 1 Building: 7 yL; 7 
Survey Unit Description 

/,vf-EA / D L q  

e 
c 

c 

I 

t technician than the original survey. Mark the QC location 

r" 3c - ,ii 
number in the "Sample Location" column. Material background is assumed to be zero unless otherwise noted. "LAB - local 
area background. Page __ of 

3 -we 



Removable contamination Data Sheet I 

I I 

I 

Page of- 

<\ iji 
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a 
c 

SURVEY SIGNATURE SHEET I 

Quality Control Measurements Performed By 



INSTRUMENT DATA SHEET I 
I Removable Con tam i nation S u rvey Instrument Data 

I 
1 

,-- Instrument MDA 
2-min count time 

/ J  

1 

b 
vianufacturer 

&del 

nst. ID # 

Serial # / Probe # 

2al. Due Date 

iunrey Date 

dpha 8kg 

ount time 
Jpha Eff 
%) 

0-sec cp” 

@ha MOA 

ount tim 

Beta Bkg 
90-sec y h  
count tithe 
Beta Eff 
(“w 
Beta MUA 
gO-sec + 
count time 

Total Surface Activity Instrument Data 

2.0 

Page 9- of 4 
3 -35-/ 



Total Surface Activity Data Sheet 
I Sample I RCT I lnst 10 # I Survey count time I LA6 I Grosscount I Net counts Net Activitv 

a 

I I I I I I < I I I 1 I 

QC 90 90 6 - A: QC ieasurckents a r i  to be cdected by[ diffeie!t technici!in than t ie  originJl survey. &ark the dC  location 
number in the "Sample Location" column. Material background is assumed to be zero unless otherwise noled. "LAB" - local 
area background. Page 3 of 4 

3 -253- 
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I Removable Contamination Data Sheet I 
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RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

I 

Survey Area: Not Applicable [ Survey Unit: Exterior 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of aidparticle 
samples. T-903A is 46' long by 9'10'' wide and 8' high. 

Building Information: 
Survey Type: Reconnaissance Level Characterization Survey Final Status Survey X 
Building Type: Type 1 X Type 2 Type 3 
Classification: Class 1 0 Class 2 Class 3 X Unknown 0 
Contaminants of Concern: Plutonium X Uranium X Other 

Justification for Classification: This facility has no known history of radiological 
contamination. 
Special Support Requirements: Ladder, manlifi, scaffolding, and/or remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

Isolation Controls: 
l ~ e v e l  I Level 2 x N/A 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

l Survey Package Implementation: 

Survey Package Closure: 



SURVEY PACKAGE TRACKING FORM 

e 

0 
Rev. 9/99 



RSFORMS-16.01-06 
PAGE 3 of 15 

SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

Rev. 9/99 



RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

samples. T-903A is 46’ long by 9’10” wide and 8’ high. 

I Survey Unit Description: 

I SurveyType: 

Survey Unit Description: 

Measurements Measurements 

n I I I I U 

Rev. 9/99 

3-257 



RSFQRMS- 16.0 1-08 
PAGE 5 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of aidparticle 
samples. T-903A is 46' long by 9'10" wide and 8' high. 

Measurement 

Surface Activity 
Measurements 

Minimum SurveylSampling Measurement Requirements 

Number and Type 

EXTERIOR WALLSIROOF: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

EXTERIOR WALLSIROOF: 
5 surveys will be taken per direction from 
radiological engineering. 

Rev. 9/99 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 



RSFORMS-16.01-08 
PAGE 6 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of air/particle 
samples. T-903A is 46' long by 9'10" wide and 8' high. 

Minimum Survey/Sampling Measurement Requirements 

1 Measurement 

Surface Scanning 

9 l ( I + J  k b  

Media Samples 

Volumetric 
Samples 

Isotopic Gamma 
scans 

Rev. 9/99 

Number and Type 

EXTERIOR WALLS/ROOF: 
Biased surface scans will be performed on the 
exterior where contamination would accumulate. 
This includes seams, cracks and corners. Both 
the exterior walls and roof will be scanned. 

kks 
10% of the total area will be scanned. 

QUALITY ASSURANCE SCAN SURVEYS 
EXTERIOR WALLS/ROOF: 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 

SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 



RSFORMS-16.01-08 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of aidparticle 
samples. T-903A is 46' long by 9'10" wide and 8' high. 

Survey/Sampling Instructions 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference point in the trailer. These surveys will be taken in accordance with PR0-476- 
RSP- 16.02, "Radiological Surveys of Surfaces and Structures", for the following: 

Total alpha contamination 

* Total beta contamination 

Removable alpha contamination 

Removable beta contamination 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
wood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm2. 

Biased scan measurements for alpha then betdgamma contamination 

Alpha and beta scanning will be performed per Letter RSR-00 1-00, "Scan Survey Requirements for the Pre- 
Demolition Survey for the Group B/C Facilities," dated 2/8/00. All surveys will be documented per Letter RSR- 
002-00, "Radiological Survey Forms for the Pre-Demolition Survey for the Group B/C Facilities," dated 2/9/00. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
"Radiological Surveys of Surfaces and Structures" per the requirements in PRO-479-RSP- 16.05, "Radiological 
Survey/Sample Quality Control," for the following: 

0 Direct alpha contamination 
0 Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

Rev. 9/99 
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PAGE 8 of 15 

SURVEY PACKAGE SURVEYISAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of air/particle 
samples. T-903A is 46' long by 9'10" wide and 8' high. 

Survey/Sampling Instructions 

NOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
the Investigation Levels outlined in NOTE 6. 

B 

B 

B 

10 dpm/100 cm2 for removable alpha contamination 
50 dpm/100 cm2 for total alpha Contamination 
500 dpm/lOO cm2 for removable beta contamination 

2500 dpm/100 cm2 for total beta contamination 

150 dpm/100 cm2 for alpha scan 

7500 dpm/100 cm2 for beta scan 

NOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
proceeding: 
0 

0 

0 

0 

0 

0 

An investigation will be performed into the elevated results. 

15 dpm/lOO cm2 for removable alpha contamination 
75 dpm/lOO cm2 for total alpha contamination 

750 dpd100 cm2 for removable beta contamination 

3750 dpd100 cm2 for total beta contamination 

225 dpm/lOO cm2 for alpha scan 
11250 dpm/100 cm2 for beta scan 

Rev. 9/99 



RSFORMS- 16.02-0 1 
PAGE 9 of 15 

TOTAL SURFACE ACTIVITY SURVEY DATA FORM 

1 Survey Unit: EXTERIOR Building: T903A 
1 
Survey Area: NOT APPLICABLE 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of aidparticle samples. T-903A is 
46' long by 9'10" wide and 8' high. 

Total Surface Instrument Data 
Date / Time 
Inst. No.: a Probe No.: 

Inst. No.: P,y Probe No.: 
a 

PJ 
0.. Efficiency ("A): a- c m/d m Mat. Area Bkgd: a BY (dpm/lOO cm2) 

Probe Correction Factor: a BY ( 100 cm2/probe area) 
MDC (dpm/lOO cm'): a 13Y 

Cal. Due Date: Survey Type: A1 pha Beta - 

Sample 
Number 

L 

I 
I 

Gross Counts 

* (Gross Cts - LAB) i (Eff.) x CF = Gross Activity 
**Gross Activitv - Mat. Bkg. = Net Activitv 

Rev. 9/99 



RSFORMS-16.02-02 
PAGE 10 of 15 

REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 
1 
Survey Area: NOT Survey Unit: EXTERIOR Building: T903A 
APPLICABLE 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of aidparticle samples. T-903A is 
46' long by 9'10'' wide and 8' high. 

Smear Survey Instrument Data 

Count Date / Time: 
Inst. No.: Probe No. : 
Inst. Efficiency (%): a Dy 
MDC (dpmI100 cm2): c1 BY 1nst.BKG: a c m  DY ( p 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Removable Survey Data 

Swipe Location / Comments Gross Counts Net Counts Removable Activity * 
Number Description CPm CPm (dpmA00 cm2) 

* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTIVITY 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 
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PAGE 11 of 15 

SURFACE SCANNING DATA SHEET 
)Survey Area: NOT APPLICABLE I Survey Unit: EXTERIOR I Building: T903A 

I I 
Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of air/particle samples. T-903A 
is 46' long by 9'10'' wide and 8' high. 

Date / Time: 
Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Scan Instrument Data 

Scan Survey Data 
Sample Location I Scan 
Number Description Comments (dpmIlO0 cm2) 

a* BJ* 

I 

RCT Printed Name 1 Employee# I RCT Signature 1 Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds of the elevated activity, 
and take a "Total Surface Activity" measurement and record. Mark the location of most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 

Rev. 9/99 
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RSFORMS-16.01-09 
PAGE 12 of 15 

SURVEY PACKAGE CALCULATION WORKSHEET 

Package ID: 2000-0 1 

Survey Unit Description: T-903A was used as Laboratory Trailer for analysis of aidparticle 
samples. T-903A is 46' long by 9'10" wide and 8' high. 

X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
0 Volumetric Surface Activity 

Step 1 : Calculate the relative shift A h s .  

No, = 1.0 
AIo, = (DCGL-LBGR)/o, 

where: 
A value of 1 .O was chosen since no survey data is available and Ah, may vary between 1 .O and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7- 1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Z1., and Z,, and the selected decision error levels ct and p. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a Z1., and Zl-p 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

Rev. 9/99 
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RSFORMS-16.01-10 
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SURVEY PACKAGE SURVEY MAP 

SEE ATTACHED SURVEY MAP 

Rev. 9/99 

3 4 6 6  
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RSFORMS-16.01-09 
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SURVEY PACKAGE VALIDATION CHECKLIST FORM 

0 

1 Survey Area: Not Applicable 1 Survey Unit: Exterior 

All Documentation Reviewed for Completion 

Exposure Rate Surveys 

Media Samples 

Volumetric Samples 

Exposure Rate Surveys 

1 Media Samples I 
I I 

Volumetric Samples 

Comments: 

Rev. 9/99 



RADIOLOGICAL SURVEY/SAMPLE PRO-478-RSP- 16-04 
DATA ANALYSIS REVISION 0 

(09i3 0/99> PAGE 22 

APPENDIX A 
Page I of 1 

DQA Checklist 

Performed By Comments 
Item (number & attach) 

I .L 

Data Validation 

SurveyISample Precision 

Survey Accuracy 

Sample Accuracy 

Data Representative of survey unit 

SurveylSampldScan Completeness 

Data Comparable to related units 

DQA complete 

Any measurement > DCGL,? 

Mean > DCGL, 

Any measurement > maximum DCGL 

Evaluation 

New survey package (ifreq'd) 

Radiological improvement report (if req'd) 

Verify documentation complete 

Peer review 

Package submitted to project management 

Records to Records Center 

7.2.1 

7.2.2 

7.2.3 

7.2.4 

7.2.5 

7.3 

7.3[3] 

r.q41 

l.3.[5] 

1-4 

' 4 l l [ D I  

'WI[El 

'.4'21 

I .O 

1. I 

1 (copy to project files) I I 

MYE: The DQA Flow Chart (Appendix B) is provided as aid to illustrate the DQA process when 
performing survey/sample data analysis activities describe in this procedure. 

cc. 



Survey Area: NIA 
Survey Unit: Exterior @ Building: T903A 
Survey Unit Description: Roof and walls of T903A 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 
3. 

4. 

5. 
6. 

7. 

8. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
Various notes are provided in the Survey Package. See Survey Package. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this change/improvement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP-16.04, RADIOLOGICAL SURVEY/SAMPLE DATA ANALYSIS - EDM- 
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SURVEY SIGNATURE SHEET I 
Removable /To l Surface Activity Performed By 

I 
. ._ 

I .------. 

, 

-J “I I f. 
Date U 

c Quality Control Measurements Performed By 

ri * 

Survey Reviewed By 

Page ! of I’? 3 9 7 6  



.. 

SURVEY SIGNATURE SHEET I 
Removable /Total Surface Activity Performed By 

Quality Control Measurements Performed By 

Survey Reviewed B 



INSTRUMENT DATA SHEET 

Removable Contamination Survey instrument Data 

Total Surface Activity Instrument Data 



1 

INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

Instrument B k g v  
10-min count time 
Instrument Eff (%) 

Instrument MDA 
2-min count time 

1 

Total Surface Activity Instrument Data 
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Final Survey NE Electra 
Scan & Investigation Survey Map 

I RCT Initials/Date:&( 3 171 In, RCT InitialsDate: ,% ‘i , RCT Initialsmate: // i ” 
Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

F--I-s 

“C” -Ceiling, “F” - Floor 

0 0  

Legend: “R”- Roof, “W” -West Wall, “S” - South Wall, “E” - East Wall, “N” -North Wall 

-44 

0 

0 

3-2-s 

* Designates corner closest to A-1 point of reference 
ResultsKomments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results wei-e 
<225 dpm/100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Page of jj 3-20( Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc 



Final Survey NE Electra 
Scan & Investigation Survey Map 

Survey Area: Survey Unit: cxTwoe Building: yqo 

Refer to the Final SurveyNE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
“Cy’ -Ceiling, “F” - Floor 

c-5 -S c-I-s 

* Designates corner closest to A-1 point of reference 
Results/Comments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survev form. , -  
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 Page ’7 of 19 
3-20? 

c:\Final Survey\DPElectraSurveyO20900.doc 
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N/A 

Final Survey NE Electra 
Scan & Investigation Survey Map 

- / 9 0 3  3 
$ 4  i C I? 1 0 - t  

I SurveyArea: I Surveyunit: 1 Building: 

I; I C  .Zro,L 

RCT InitialsIDate: j$& / 3. 7. Q LJ 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

RCT InitialsDate: ~f?& 5- f -rA RCT InitialsDate: 
I \ 

Legend: “R”- Roof, “W” - West Wali, “S” - South Wall, “E” -East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

E -  \ i d  

* Designates corner closest to A-1 point of reference 
ResultdComments 
Electra alpha scans were performed at the locahons detailed on the survey map(s) All required accessible areas were scanned All initial scan results were 
122.5 dpm/100cm2, unless noted on the survey form 
Electra beta scans were performed in required accessible areas Initial scan results indicated no detectable activity above background unless noted on the 
survey form 



Survey Area: 
A/#4 

RCT InitialdDate: 3. 7- L’C) RCT Initialsmate: A*& 5 pc* RCT Initialsmate: 

Survey Unit: Building: 
5; ;c/7(cvZ T 5 4 A  

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

* Designates corner closest to A-1 point of reference 
Results/Comments: 

<225 dpd100cm2, unless noted on the suivcy form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survev form. 

Page 9 of r3 3*a& 
c.\Fiiial Survey\DPElectraSurvey020900.doc 
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Final Survey NE Electra 
Scan & Investigation Survey Map 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” -East Wall, “N” -North Wall 

“C” -Ceiling, “F” - Floor 

‘ Designates corner closest to A-l point of reference 
LesultdComments: 

~ 

Electra alpha scans were performed at the locations detailed on the survey map(s) All required accessible areas were scanned Ail Initial scan results were 
<22S dpm/100cm2, unless noted on the survey form 
Electra beta scans were performed in required accessible areas Initial scan results indicated no detectable activity above backgmund unless noted on the 
survey fomi 

- -. - 



Final Survey NE Electra 
Scan & Investigation Survey Form 

c 

c 1 

Rev. 020900 c:\Final Survey\DPElectraSurveyO209OO.doc,+.~~ Page 11 o f  /q 
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Final Survey NE Electra 
Scan & Investigation Survey Form 

(Continuation Sheet) 

Lc-,. I i L 

I Electra DP-6 Beta 

Audible (dprdloOcm2) 
observed? 
“Y” or ‘N” 

” I  

-I+- * 

2 - 5  
Electra DP-6 ACpha 

RCT Inst. 4-sec Audible 30-sec Static -90-sec PAT 
ID# ID # observed? (gcpm) (dpd100cm2: 

‘Y“ or “ N  
I I I 

I 1 

c:\Final Survey\DPElectraSurveyO20900.doc Page & of 14 
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Final Survey NE Electra 
Scan & Investigation Survey Form 

(Continuation Sheet) 

Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc Paze f"3 of 5 9 
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Final Survey NE Electra 
Scan & Investigation Survey Porm 

(Continuation Sheet) 

3 1-1 Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc Page __ 94 of - 14 
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Pinal Survey NE Electra 
Scan & Investigation Survey Form 

(Continuation Sheet) 

Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc Page __ 15 o f  19 



Final Survey NE Electra 
Scan & Investigation Survey Form 

(Continuation Sheet) 
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Electra DP-6 Alpha 
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Removable Contamination Data Sheet 



.t 

.- 
1 

0 
SURVEY SIGNATURE SHEET 

Removable /Total Surface Activity Performed By 

 

Quality Control Measurements Performed By 

I I I 
RCT Signature Date RCT Printed Name Employee# 1 

Survey Reviewed Bv. 

a 
I ”- ‘3 

Page of 
%r3*CF 



c 

\ 

INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

Total Surface Activity Instrument Data 

5 5  Page of 

3-246 
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Final Survey NE Electra 
Scan & Investigation Survey Map 

RCT Tnitiais/Date: 

Legend: ”R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” -North Will 
“Cy’ -Ceiling, “F” - Floor 

“t- sd 

. -  

% 

- d  -5- L 

k 

* Designates corner closest to A-1 point of reference - ,, 
ResultdComments: W 
Electra alpha scans were perfoped at the locations detailed on the survey map(+ All required accessible areas were scanned. All initial scan results were’ 
c225 dpm/lOOcmz, unless noted on the survey fonn. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 3-37 



Final Survey NE Electra 
Scan & Investigation Survey Map 

CT Initials/Date: 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W“ - West Wall, “S” - South Wall, “En - East Wall, “N” - North WaIl 
“C” -Ceiling, “F” - FIoor 

0 

* Designates corner closest to A-1 point of reference 
ResultdComments: W 

Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. AI1 initial scan results were 
R 2 5  d p d l  OOcm*, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan reiults indicated no detectable activity above backpound unless noted on the 
survey form 3+46 



Final Survey NE Electra 
Scan & Investigation Survey Form 

Survey Area: Survey Unit: Building:-, 
C-k-T %& 8 CC?, i %-,A 

* a. 
, ,  2 - 

hA 
nit Description: 



._ -  

SURVEY SIGNATURE.SHEET I 

i ’  

 
 

 

 
 

 

 
 

Quality Control Measurem-ents Performed By - .  
% .  . .: ’ 



Survey Unit Description 
ROOF AND WALLS OF TRAILER T903A. (INVESTIGATION). 

INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

Total Surface Activity Instrument Data 

* ”  
2 8  

Page of = 

3-30 I 
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I ROOF AND WALLS OF TRAILER T903A.(tNVESTIGATION). 

Survey Area: NIA I Survey Unit: EXTERIOR I Building: T903A 
Survey Unit Description 

Total Surface Activity Data Sheet 



Removable Contamination Data Sheet 
a 

3-303 
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e 
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y & I t  4 6 '  

SURVEY SIGNATURE SHEET 
Removable /Total Surface Activity Performed Bv - 

I I 

ITLI rnnre 

I 
I I 

RCTPnntedNap - . 

8 

Quality Control Measurements Performed Bv 

Survey Reviewed By 

0 



Survey Area: NA I Survey unit: Exterior IBuilding: ~ 9 0 3 ~  
Survey Unit Description 

Roof and Wall Sample Location 

Cal. Due Date 9/8/00 

'Survey Date 3/28/00 
Alpha Bkg Beta Bkg 90 
' g o - s e c y  sec count 
,counttime time 4.7 406 
IAlpha Eff Beta Eff 
(%) (%) 20.85 29.89 
Alpha MDA Beta MDA 
go-sec + go-sec + 
count time count time 48.2 262 

INSTRUMENT DATA SHEET 
Removable Contamination Survey Instrument Data 

Manufacturer 

Model 

Instrument Bkg. 

Instrument Eff (%I 33 25 33 25 

2-min count time 9.6 68.3 10.1 68.9 # D IVIO ! # D IVIO! 
Instrument MDA? 

N.E. Tech. 

Electra 

Total Surface Activity Instrument Data & 
Inst. ID # 
Serial #/Probe # 

7 

2374 I 1919 

3/28/00 

3.3 407 

20.46 29.7 

42.6 264 #DlV/O! #DlV/O! 

Electra 

1' 33 #DlV/O! #DlV/O! 

2 5- Page __ of __ 



Survey Area: NA I Survey Unit: EXTERIOR (Building: T903A 
Survey Unit Description 

Roof and Wall Sample Location 

Total Surface Activity Data Sheet 

m: QC measurements are t o  be collected by a different technician than the original survey. Mark the QC 
location number in the "Sample Location" column. Ma erial bgckground is assumed to  be zero unless otherwise 
noted. "LAB" - local area background. Page - 5 of 

,*2 ".\ 3-306 
r i  



lsurvey Area: NA I Survey Unit: EXTERIOR IBuilding: ~ 9 0 3 ~  I 
ISurvey Unit Description Roof  and Wall sample Location 

Removable Contamination Data Sheet T 

3 -307 



e Survey Unit: r J A  i EQTUL\ O R  
Survey Area: 

Final Survey NE Electra 
Scan & Investigation Survey Map 

T?OSA 
Building: 

[ RCT htials/Date: 3 / z p ] Q O  RCT InitialslDate: r\l4 RCT Initialsmate: hA 
Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

*4 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

G -3Q 

* Designates corner closest to A-1 point of referenc 
Results/Coniments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

- 
5 Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc 3 a B  Page S of 



RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

I 

Survey Area: Not Applicable I Survey Unit: Interior 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it 
was used is unknown until 1979 when it was moved to its present location at the firebarn. This 
trailer is approximately 40” long, 10” wide and 8” high with a 2” skirt. 
Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 
Building Type: Type 1 X Type 2 0 Type 3 
Classification: Class 1 CI Class 2 0 Class 3 X Unknown 0 
Contaminants of Concern: Plutonium X Uranium X Other 0 

Final Status Survey X 

Justification for Classification: This facility has no known history of radiological I contamination. 
I Special Support Requirements: Ladder, manlift, scaffolding, and/or remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

Isolation Controls: 
Level 1 0 Level 2 X N/A 0 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

Survey Package Implementation: 



RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

0 
Rev. 9/99 

31 8 3-3 J 0 



RSFORMS-16.01-06 
PAGE 3 of 15 

SURVEY PACKAGE CORRECTIONKHANGE HISTORY FORM 

Package ID: 2000-01 

I I 1 1 

Rev. 9/99 



RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

a 

trailer is approximately 40” long, 10” wide and 8” high with a 2” skirt. 

Measurements Measurements 

Survey Unit Description: 

Classification: 
lass 1 Class 2 Class 3 El Unknown El 

Survey Unit Description: 

Rev. 9/99 

3-31> 



RSFORMS-16.01-08 
PAGE 5 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was 
used is unknown until 1979 when it was moved to its present location at the firebarn. This 
trailer is approximately 40” long, 10” wide and 8” high with a 2” skirt. - 

Minimum Survey/Sampling Measurement Requirements 

Measurement 

Measurements 

Number and Type 

INTERIOR FLOORS/WALLS/CEILINGS: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

INTERIOR FLOORS/WALLS/CEILINGS: 
5 surveys will be taken per direction from 
radiological engineering. 

Comments 

SEE NOTE 1 

SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 

SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 

3-313 



RSFORMS-16.01-08 
PAGE 6 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-01 1 Building: T331A 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was 
used is unknown until 1979 when it was moved to its present location at the firebarn. This 
trailer is approximately 40” long, 10” wide and 8” high with a 2” skirt. 

Measurement 

Surfice Scanning 

Media Samples 

Volumetric 
Samples 

Isotopic Gamma 
Scans 

Minimum Survey/Sampling Measurement Requirements 

INTERIOR FLOORS: 
Biased surface scans will be performed on the 
interior floors in areas where contamination 
would accumulate. This includes seams, cracks, 
corners, doorways and boundaries between 
different types of flooring. 

sc5s 
No more than 10% of the total area will be 
scanned. 

QUALITY ASSURANCE SCAN SURVEYS 
INTERIOR FLOORS: 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

Rev. 9/99 

3-3116 



RSFORMS-16.01-08 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was 
used is unknown until 1979 when it was moved to its present location at the firebarn. This 
trailer is approximately 40” long, 10” wide and 8” high with a 2” skirt. 

Survey/Sampling Instructions 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference point in the trailer. These surveys will be taken in accordance with PRO-476- 
RSP-16.02, “Radiological Surveys of Surfaces and Structures”, for the following: 
0 Total alpha contamination 
0 Total beta contamination 
0 Removable alpha contamination 
0 Removable beta contamination 
0 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm2, 

Biased scan measurements for alpha then betdgamma contamination 

Alpha scanning using the NE Electra for the DP6-BD and DP8A probes will be in accordance with Letter SJR- 
001-99, “Alpha Scan Rates for Building 779 Cluster Final Status Surveys,‘‘ and Letter Sm-004-99, “Performance 
of Scan Surveys with the BicrodNE DP8 Probe for Building 779 Cluster Final Status Surveys,“ respectively. 
Beta scanning using the NE Electra. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
“Radiological Surveys of Surfaces and Structures” per the requirements in PRO-479-RSP- 16.05, “Radiological 
Survey/Sample Quality Control,” for the following: 
0 Direct alpha contamination 
0 Direct beta contamination 
0 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 8 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was 
ised is unknown until 1979 when it was moved to its present location at the firebarn. This 
railer is approximately 40” long, 10” wide and 8” high with a 2” skirt. 

_1__ - _5 

Survey/Sampling Instructions 
4 

VOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
he Investigation Levels outlined in NOTE 6. 
1 

1 

1 

1 

1 

1 

10 dpm/lOO cm2 for removable alpha contamination 

50 dpd100 cm2 for total alpha contamination 

500 dpm/lOO cm2 for removable beta contamination 

2500 dpm/100 cm2 for total beta contamination 

150 dpm/100 cm2 for alpha scan 
7500 dpd100 cm2 for beta scan 

VOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
xoceeding: 
b 

b 

B 

b 

B 

B 

4n investigation will be performed into the elevated results. 

15 dpd100 cm2 for removable alpha contamination 

75 dpm/lOO cm2 for total alpha contamination 
750 dpm/100 cm2 for removable beta contamination 

3750 dpd100 cm2 for total beta contamination 

225 dpm/lOO cm2 for alpha scan 
11250 dpmA00 cm2 for beta scan 

Rev. 9/99 



RSFORMS-lL6.02-Ol 
PAGE 9 of 15 

TOTAL SURFACE ACTIVITY SURVEY DATA FORM 

I Survey Unit: INTERIOR Building: T33 1A b 
Survey Area: NOT APPLICABLE 
Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was used is unknown 
until 1979 when it was moved to its present location at the firebarn. This trailer is approximately 40” long, 
10” wide and 8” high with a 2” skirt. 

Total Surface Instrument Data 
Date / Time 
Inst. No.: a Probe No.: 

Inst. No.: P,y Probe No.: 
P,r 

Efficiency (%): a l3Y (cDm/dpm) Mat. Area Bkgd: a BY (dpm/lOO cm2) 
MDC (dpd100 cm’): a PY 
Probe Correction Factor: a l3Y ( 100 cm2/probe area) 
Cal. Due Date: Survey Type: AI p ha Beta - 

Sample 
Number 

Gross Counts 

* (Gross Cts - LAB) i (Eff.) x CF = Gross Activity 
**Gross Activitv - Mat. Bkg = Net Activitv 

v 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 



RSFORMS-16.02-02 
PAGE 10 of 15 

I 

4 

REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 1 
Survey Area: NOT Survey Unit: INTERIOR Building: T33 1A 
APPLICABLE 
Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was used is unknown 
until 1979 when it was moved to its present location at the firebarn. This trailer is approximately 40” long, 
10” wide and 8” high with a 2” skirt. 

Smear Survey Instrument Data 

Count Date / Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): a By 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpm/100 cm’): a l3y Inst. BKG: a BY (cpm) 

Removable Survey Data 

Swipe 
Number 

I- 

* (GROSS Cts - Inst. Bkg) + (Eff,) = ACTIVITY 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signahue Date 



RSFORMS-16.02-03 
PAGE 11 of 15 

SURFACE SCANNING DATA SHEET 
)urvey Area: NOT APPLICABLE I Survey Unit: INTERIOR 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was used is 
unknown until 1979 when it was moved to its present location at the firebarn. This trailer is approximately 
40” long, 10” wide and 8” high with a 2” skirt. 

Date / Time: 
Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Building: T33 1A 

Scan Instrument Data 

Scan Survey Data 
Sample Location / Scan 
Number Description Comments (dpm/100 cm2) 

a* P J *  

RCT Printed Name Employee # RCT Signatnre Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds of the elevated activity, 
and take a “Total Surface Activity” measurement and record. Mark the location of most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 

Rev. 9/99 



RSFORMS-16.01-09 
PAGE 12 of 15 

SURVEY PACKAGE CALCULATION WORKSHEET 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it 
was used is unknown until 1979 when it was moved to its present location at the firebarn. This 
trailer is approximately 40” long, 10” wide and 8” high with a 2” skirt. 

X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
Volumetric Surface Activity 

Step 1: Calculate the relative shift Ah,. 
A/G~ = (DCGL-LBGR)/o, 
A/os = 1.0 

where: 
A value of 1.0 was chosen since no survey data is available and Ah,may vary between 1.0 and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7-1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Z1., and Zl.p and the selected decision error levels a and p. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a Z1., and Zl-p 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

K - a  * z,, 1’ 
N =  = 23.22 

4(Signp - 0.5)’ 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

Project RE Printed Name Project RE Signmre ‘ I Date 

Rev. 9/99 

3-320 



RSFORMS-16.01-10 
PAGE 13 of 15 

SURVEY PACKAGE SURVEY MAP 

used is unknown until 1979 when it was moved to its present location at the firebarn. This 

SEE ATTACHED SURVEY MAP 

e 

Rev. 9/99 

3-3af 
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RSFORMS-16.01-09 
PAGE 15 of 15 

SURVEY PACKAGE VALIDATION CHECKLIST FORM 

Total Activity Surveys 

Exposure Rate Surveys 

Removable Surveys 

I 

Exposure Rate Surveys 

Comments: 

Rev. 9/99 
3-324- 



m 

Performed By 

h 

Comments 

RADIOLOGICAL, SURVEY/SAMPLE PRO-478-RSP-16.04 
DATA ANALYSIS REVISION 0 

(09/30/99) PAGE 22 

APPENDIX A 
Page I of 1 

DQA Checklist 

Item $ 1  1 (InitialdDate) 1 (number L% attach) 

Package submitted to project management 
2 1  I I I 
I . .  

Records to Records Center 

(copy to project files) 
NOTE: The DQA Flow Chart (Appendix B) is provided as aid to illustrate the DQA process when 

performing surveylsample data analysis activities describe in this procedure. 

i_. 



Survey Area: NIA 
Survey Unit: Interior @ Building: T331A 
Survey Unit Description: Walls, floors and ceiling of T331A 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP-16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 

3. 

4. 
5. 

6. 

7. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this changehmprovement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP-16.04, RADIOLOGICAL SURVEY/SAMPLE DATA ANALYSIS - EDM- 
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Removable /Total Surface Activity Performed By 

Quality Control Measurements Performed By 



INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data I 

Page - of 
3fi33.2- 
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FinaI Survey NE Electra 
Scan & Investigation Survey Map 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E’’ - East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

c 

* Designates corner closest to A-1 point of reference 
Results/Comments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned All initial scan results were 
<22S dpmllOOcmz, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above backwund unless noted on the 
survey form 3-33* 



Final Survey NE Eiectra 
Scan & Investigation Survey Map 

Refer to the Final Sum& NE El=- Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” -East Wall, - North Wall 
“C” -Ceiling, “F” - FIoor 

I ’ i  

t 

* Designates corner closest to A-1 point of reference 
Results/Comments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). AH required accessible areas were scanned All inltial scan results were 
<225 dpd100cm2, unless noted on the survey form 
Elcctra beta scans were performed in required accessible areas Initial scan rkults indicatzd no detectable activity above background unless noted on the 
survey foi m 3-33G 
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c 

Final Survey NE Electra 
Scan & Investigation Survey Map 

Legend: “R”- Roof, “W“ - West Wall, “S” - South Wall, “E” -East Wall, “N” -North Wall 
“C” -Ceiling, “F” - Floor 

* Designates corner closest to A-1 point of reference 
ResultslComments: 
Electra alpha scans were performed at the locations detailed on the survey map@). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form 3-336 
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Final Survey NE Electra 
Scan & Investigation Survey Form 



]Final Survey NE Eiectra 
Scan & Investigation Survey Form 
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Survey Area: n ) ~  I Survey Unit: ~ r a l r ;  1 Building: t 3 3 ,  A 
c \  Survey Unit Description - 

bJQh:s ~ \-- \mt? Le\\ :\a. 
\ 

Total Surface Activity Data Sheet 

area background. Page of 

3-3w 



. Removable Contamination Data Sheet 

Page of 
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RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

0 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it 
was used is unknown until 1979 when it was moved to its present location at the firebarn. This 
trailer is approximately 40” long, 10” wide and 8” high with a 2” skirt. 
Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 
Building Type: Type 1 X Type 2 0 Type 3 El 
Classification: Class 1 0 Class 2 0 Class 3 X Unknown 0 
Contaminants of Concern: Plutonium X Uranium X Other 0 
Justification for Classification: This facility has no known history of radiological 
contamination. 
Special Support Requirements: Ladder, manlift, scaffolding, andor remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

Isolation Controls: 
Level 1 0 Level2 X N/A 0 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

Survey Package Implementation: 

Survey Package Closure: 

NOT APPLICABLE 

3-3w 



RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

0 
Rev. 9/99 

3-3Y3 



RSFORMS-16.01-06 
PAGE 3 of 15 

SURVEY PACKAGE CORREXTION/CHANGE HISTORY FORM 

Change# 

3 

Rev. 9/99 



RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

e 

used is unknown until 1979 when it was moved to its present location at the firebarn. This 

Survey Unit Description: 

Survey Unit Description: 

Classification: 

Survey Unit Description: 

Surface Activi 

Rev. 9/99 



RSFORMS-16.01-08 
PAGE 5 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was 
used is unknown until 1979 when it was moved to its present location at the firebarn. This 
trailer is approximately 40” long, 10” wide and 8” high with a 2” skirt. 

Minimum Survey/Sampling Measurement Requirements 

Measurement 

Surface Activity 
Measurements 

Rev. 9/99 

Number and Type 

EXTERIOR WALLS/ROOF: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

EXTERIOR WALLS/ROOF: 
5 surveys will be taken per direction from 
radiological engineering, 

Comments 
7 - 
SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 



RSFORMS-16.01-08 
PAGE 6 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was 
used is unknown until 1979 when it was moved to its present location at the firebarn. This 
trailer is approximately 40” long, 10” wide and 8” high with a 2” skirt. 
c -- 

Minimum Survey/Sampling Measurement Requirements 

Measurement 

Surface Scanning 

Media Samples 

Volumetric 
Samples 

Isotopic Gamma 
Scans 

- 
Number and Type 

EXTERIOR WALLS/ROOF: 
Biased surface scans will be performed on the 
exterior where contamination would accumulate. 
This includes seams, cracks and comers. Both 
the exterior walls and roof will be scanned. 

No& than 10% of the total area will be 
scanned. 

QUALITY ASSURANCE SCAN SURVEYS 
EXTERIOR WALLWROOF: 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 

3Lc7 
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RSFORMS-16.01-08 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-0 I 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was 
used is unknown until 1979 when it was moved to its present location at the firebarn. This 
trailer is approximately 40” long, 10” wide and 8” high with a 2” skirt. 
> 

Survey/Sampling Instructions - _p__ 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference point in the trailer. These surveys will be taken in accordance with PRO-476- 
RSP- 16.02, “Radiological Surveys of Surfaces and Structures”, for the following: 

Total alpha contamination 

Total beta contamination 
Removable alpha contamination 

Removable beta contamination 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm2 

Biased scan measurements for alpha then betdgamma contamination 

Alpha scanning using the NE Electra for the DP6-BD and DP8A probes will be in accordance with Letter SIR- 
00 1-99, “Alpha Scan Rates for Building 779 Cluster Final Status Surveys,” and Letter SJR-004-99, “Performance 
of Scan Surveys with the BicronINE DP8 Probe for Building 779 Cluster Final Status Surveys,” respectively. 
Beta scanning using the NE Electra. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
“Radiological Surveys of Surfaces and Structures” per the requirements in PRO-479-RSP- 16.05, “Radiological 
SurveyISample Quality Control,” for the following: 

Direct alpha contamination 
0 Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

Rev. 9/99 
3-333 



RSFORMS-16.01-08 
PAGE 8 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was 
ised is unknown until 1979 when it was moved to its present location at the firebarn. This 

Survey/Sampling Instructions 
P P  I 

VOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
he Investigation Levels outlined in NOTE 6. 
t 

1 

1 

B 

10 dpm/lOO cm2 for removable alpha contamination 

50 dpm/100 cm2 for total alpha contamination 
500 dpm/100 cm2 for removable beta contamination 

2500 dpm/lOO cm2 for total beta contamination 

150 dpm/lOO cm2 for alpha scan 

7500 dpm/lOO cm2 for beta scan b 

VOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
?roceeding : 
B 

D 

D 

D 

An investigation will be performed into the elevated results. 

15 dpm/100 cm2 for removable alpha contamination 
75 dpm/lOO cm2 for total alpha contamination 
750 dpm/100 cm2 for removable beta contamination 
3750 dpm/100 cm2 for total beta contamination 

225 dpm/100 ,:m2 for alpha scan 

11250 dpm/l00 cm2 for beta scan 

Rev. 9/99 

~ ~ ~ . : j  i 



RSFORMS-16.02-01 
PAGE 9 of 15 

TOTAL SURFACE ACTIVITY SURVEY DATA FORM 

Survey Unit: EXTERIOR Building: T33 1A 
1 
Survey Area: NOT APPLICABLE 
Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was used is unknown 
until 1979 when it was moved to its present location at the firebarn. This trailer is approximately 40” long, 
10” wide and 8” high with a 2” skirt. 

Total Surface Instrument Data 
Date / Time 
Inst. No.: a Probe No.: 

Inst. No.: P,y Probe No.: 
c1 

P J  
Efficiency (%): a BY (cpm/dpm) Mat. Area Bkgd: c1 BY (dum/100 cm2) 
MDC (dpm/100 cm’): a BY 
Probe Correction Factor: a BY ( IO0 cm2/urobe area) 
Cal. Due Date: Survey Type: A1 pha Beta  - 

Sample 
Number 

F * (Gross Cts - LAB) + (Eff.) x CF = Gross Activity 
**Gross Activitv - Mat. Bkg = Net Activitv ” 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

I I I I 

a 
Rev. 9/99 

3-39 



RSFORMS-16.02-02 
PAGE 10 of 15 

REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 
1 
Survey Area: NOT Survey Unit: EXTERIOR Building: T33 1 A 
APPLICABLE 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was used is unknown 
until 1979 when it was moved to its present location at the firebarn. This trailer is approximately 40” long, 
10” wide and 8” high with a 2” skirt. 

Smear Survey Instrument Data 

Count Date / Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): a By 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpd100 cm2): a Dy Inst. BKG: a DY (cpm) 

Removable Survey Data 

Swipe 
Number 

* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTIVITY 

RCT Printed Name Employee ii RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 

3-35-1 



RSFORMS-16.02-03 
PAGE 11 of 15 

SURFACE SCANNING DATA SHEET 
burvey Area: NOT APPLICABLE 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it was used is 
unknown until 1979 when it was moved to its present location at the firebarn. This trailer is approximately 
40” long, 10” wide and 8” high with a 2” skirt. 

Date / Time: 
Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Survey Unit: EXTERIOR Building: T33 1 A 

Scan Instrument Data 

Scan Survey Data 
Sample Location 1 Scan 
Number Description Comments (dpm/lOO cm2) 

a* P,r* 
I 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

~~ ~~~ ~ 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds of the elevated activity, 
and take a “Total Surface Activity” measurement and record. Mark the location of most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 

a 
Rev. 9/99 

3-35+ 



RSFORIMS-16.01-09 
PAGE 12 of 15 

SURVEY PACKAGE CALCULATION WORKSHEET 

Survey Unit Description: This trailer was brought on to the plant site in 1964 and where it 
was used is unknown until 1979 when it was moved to its present location at the firebarn. This 
trailer is approximately 40’’ long, 10” wide and 8’’ high with a 2” skirt. 

X Total Surface Activity 
X Removable Surface Activity 
Step 1 : Calculate the relative shift A h s .  

dos = 1.0 

0 Media Surface Activity 
0 Volumetric Surface Activity -- 

dos = (DCGL-LBGR)/o, 

where: 
A value of 1 .O was chosen since no survey data is available and A h ,  may vary between 1.0 and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7- 1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Z1., and Zl+ and the selected decision error levels a and p. 
Typical (a) and (0) values used at WETS are 0.05 and 0.05 respectively. This yields a Zl-, and Z1+ 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

(Zl-&! + 21-p l2 
N =  = 23.22 

4(Signp - 0.5)’ 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and t 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

allow for 

RICK ROBERTS 

Rev. 9/99 

3-353 
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RSFORMS-16.01-10 
PAGE 13 of 15 

SURVEY PACKAGE SURVEY MAP 

used is unknown until 1979 when it was moved to its present location at the firebarn. This 

SEE ATTACHED SURVEY MAP 

Rev. 9/99 
3,354 
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RSFORMS-16.0 1-09 
PAGE 15 of 15 

SURVEY PACKAGE VALIDATION CHECKLIST FORM 

a 

All Documentation Reviewed for Completion 

Exposure Rate Surveys 
sii; h I Removable Surveys I I 

Volumetric Samples 

Scan Surveys I I 
Exposure Rate Surveys 

Removable Surveys 
k, 811 it, 

I 

1 Media Samples 
L 

Volumetric Samples 

Rev. 9/99 



a 

Peer review 

Package submitted to project management 

Records to Records Center 

RADIOLOGICAL. SURVEY/S AMPLE pRO-478-RSP- 16.04 
DATA ANALYSIS REVISION 0 

(09/3 0199) PAGE 22 

1 

[&- & j k f  e. & *12&.'5- 
. ~ 

APPENDIX A 
Page 1 of 1 

DQA Checklist 

Performed By Comments 
Item 

7.2.3 

7.2.4 

7.2.5 

7.3 

7.3[3] 

7.3[4] 

7.3.[5] 

7.4 

'.4[11[Dl 

7411[El 

7.4[2] 

8 .o 

9. I 

(number & attach) 

SurveylSampldScan Completeness 

(copy to project files) 
OTE: The DQA Flow Chart (Appendix B) is provided as aid to illustrate the DQA process when t 

performing surveylsample data analysis activities describe in this procedure. 

cc. .~ 

3-33 



Survey Area: NIA 
Survey Unit: 

I) Building: 
Exterior 
T331A - 

Survey Unit Description: Roof and walls of T331A 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological Suruey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 

3. 

4. 
5. 

6. 

7. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP- 16.02. RSP- 16.02 
should be revised to reflect this change/improvement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP-16.04, RADIOLOGICAL SURVEY/SAMPLE DATA ANALYSIS - EDM- 

3-358 
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c 

0 

e 
c 

RCT Printed Name 

SURVEY SIGNATURE SHEET I 

Employee # RCT Signature Date 

/ 

Quality Control Measurements Performed By 

RCT Printed Name Employee # RCT Signature Date 



e 
INSTRUMENT DATA SHEET 

Remova b I e Con tam i nation Su rvey Instrument Data 
I 

I 

Total Surface Activity Instrument Data 

e 
Page 3 of 14' 

3-35 



INSTRUMENT DATA SHEET 

Model 

Inst. ID # 

Serial # / Probe # 

Cal. Due Date 

Removable Contamination Survey Instrument Data 

Electra Electra Electra 

L'b -8 9 10 11 12 C( 13 7 y l k d  I, 
.pi I* 

.is-lb I".?.\ 

";;" 2-3 C L  

I I 

AlphaEff 
("w 
Alpha MDA 
90-secdp 
count time 

I I 

BetaEff ~~, yd (%I 
Beta MDA 
wseccLp\ 3 3: \ 
count time 

I I 

Total Surface Activity Instrument Data - 

I N.E.Tech. I N.E. Tech. N.E. Tech. 

Page CT of \g 
3-3a3 
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Final Survey NE Electra 
Scan & Investigation Survey Map 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, ”S” - South Wall, “E” - East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

i! 

* Designates corner closest to A-1 point of reference 
ResultsIComments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 3-313e c:\Final Survey\DPElectraSurveyO209OO.doc 
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c 

37 Y 

Final Survey NE Electra 
Scan & Investigation Survey Map 

I 
RCTInitialsDate: t 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

RCT Initials/Date: +, t 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wali, “N” -North Wall 
“C” -Ceiling, “F” - Floor 

* Designates corner closest to A-1 point of reference 
ResultdComments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

%’SLY - 



V 
t 

Final Survey NE Electra 
Scan & Investigation Survey Map 

Refer to the Final Survdy NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
“Cy’ -Ceiling, “F” - Floor 

0 

* Designates corner closest to A-1 point of reference 
Results/Comments: 
Electr-a alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

7; i’i 
3 

Rev. 020900 c:\Final Survey\DPElectraSurvey020900.doc Page __ 3-37 0 



c 

Final Survey NE Electra 
Scan & Investigation Survey Map 

RCT InitialsiDate: 
Refer to the Final Survey d NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
“Cy’ -Ceiling, “F” - Floor 

‘ - *  

* Designates corner closest to A-1 point of reference 
Results/Comments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpd100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. 

Rev. 020900 c:\Final Survey\DPElectraSurvey0209OO.doc 



c 

Final Survey NE Electra 
Scan & Investigation Survey Map 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West WalI, “S” - South Wall, “E” - East Wall, “N” - North WalI 
“C” -Ceiling, “F” - Floor 

* Designates corner closest to A-l point of reference 
ResulhiConunents: 
Electra alpha scans were perfoved at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were’ 
<225 dpn7/100cm2, unless noted on the survey f o m  
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background unless noted on the 
survey form. cf [ 0 O F  3-37? 
n. ,,,.-*fin 
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Final Survey NE Electra 
Scan & Investigation Survey Form 
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Final Survey NE Electra 
Scan & Investigation Survey Form a (Continuation Sheet) 

3 8 "3 Rev. 020900 
/ 

c:Winal Survey\DPElectraSurveyO20900.doc 
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e 
c 

0 

Total Surface Activity Data Sheet I 

number in the “Sample Location“ column. Material background is assumed to be zero unless otherwise noted. “LAB” - local 
area background. P a g e L o f  l5 

3-376 
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c 

SURVEY SIGNATURE SHEET I 
Removable /Total Surface Activity Performed By 

- 

Quality Control Measurements Performed By 

Survey Reviewed Bv 
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Final Survey NE Electra 
Scan & Investigation Survey Map 

RCT InitialsDate: 5/79/96 RCT Initialsmate: N A RCT Initialsmate: 
J 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. I 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” - East Wall, “N” - North Wall 
“Cy’ -Ceiling, “F” - Floor 

9 

I 

Designates corner closest to A-1 point of reference 
liesults/Comments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2, unless noted on the survey form 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above background tinless noted on the 
survey form. 

Page 2 of 3-37ct c:\FinaI Survey\DPElectraSurvey020900.doc 



Survey Area: NA I Survey Unit: Exterior IBuilding: ~ 3 3 1 ~  
Survey Unit Description 

Roof Sample Location e 
INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

'Manufacturer EBERLINE 

Model SAC4 

Inst. ID # I 1 

Iserial # 823 

'Cal. Due Date 9/6/00 

Analysis Date 3/29/00 
Instrument Bkg. 
10-min count time 0.5 

Instrument E f f  (%I 33 
Instrument MDAdp 
12-min count time 9.6 

EBERLINE EBERLINE EBERLINE 

BC4 SAC4 BC4 / 

2 3 4 5 6' , 
966 1171 868 

911 5/00 711 1 100 711 2/00 

3/29/00 3/29/00 3/29/00 - <  

. *  

38.1 0.6 38.8 

25 33 25 
/ 

68.3 I 10.1 I 68.9 I #DlV/O! I # D IVIO! 

Total Surface Activity Instrument Data 

Page 9 of 

3-380 



Survey Area: NA I Survey Unit: EXTERIOR Iswilding: ~ 3 3 1 ~  
Survey Unit Description 

ROOF SAMPLE LOCATIONS 

v I 

Total Surface Activity Data Sheet 

location number in the "Sample Location" column. Material background is assumed to be zero unless otherwise 
noted. "LAB" - local area background. Page Y of L 

3-381 



Survey Area: NA I Survey Unit: EXTERIOR (Building: ~ 3 3 1 ~  
Survey Unit Description ROOF SAMPLE LOCATIONS 

T Removable Contamination Data Sheet 

0 0 0.0 0 

0 0 0.0 0 

0 0 0.0 0 

Page C of 3 
3-3€3* 



RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

survey Unit Description: Building 331A was constructed in approximately1964. This building is located a1 
Sage Avenue and Fourth Street, directly north of Building 335. The size of Building 33 1A is approximately 12' 
long by 10' wide and approximately 12 feet high. 

Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 
Building Type: Type 1 X Type 2 0 Type 3 0 
Classification: Class 1 0 Class 2 Class 3 X Unknown 
Contaminants of Concern: Plutonium X Uranium X Other 

Justification for Classification: This facility has no known history of radiological I contamination. 
Special Support Requirements: Ladder, manlift, scaffolding, and/or remote reach tools and 
instrumentation may be required for surveying in overhead areas. Overhead areas include 
upper walls and ceilings on the interior and upper walls and roof on exterior. 
Special Safety Precautions: Access to overhead areas may require additional controls. Use 
caution when working in overheads. 

Isolation Controls: 

I Survey Package Implementation: f* A 

1 NOT APPLICABLE /A I NIA 

- 
3-383 
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RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

Rev. 9/99 

3-3eLd 



RSFORMS-16.0 1-06 
PAGE 3 of 15 

SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

Change # 

3 

Rev. 9/99 

II 

Description 

+ 



RSFORMS-16.01-05 
PAGE 4 of 15 

INITIAL SURVEY PACKAGE DESIGN FORM 

Rev. 9/99 
3-386 



RSFORMS-16.01-08 
PAGE 5 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Measurements 

I 

Rev. 9/99 

Number and Type 

NTERIOR & EXTERIOR SURFACES: 
!8 surveys will be taken per the attached survey 
nap. 

3UALITY ASSURANCE SURVEYS 
[NTERIOR & EXTERIOR SURFACES: 
5 surveys will be taken per direction from 
.adiological engineering. 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 



RSFORMS-16.01-08 
PAGE 6 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-01 

Survey Unit Description: Building 33 1A was constructed in approximatelyl964. This building is located at 
Sage Avenue and Fourth Street, directly north of Building 335. The size of Building 33 1A is approximately 12' 
long by IO' wide and approximately 12 feet high. 

Measurement 

Surface Scanning 

Media Samples 

Volumetric 
Samples 

Isotopic Gamma 
Scans 

Minimum Survey/Sampling Measurement Requirements 
~ ~- 

Number and Type 

INTERIOR & EXTERIOR SURFACES: 
Biased surface scans will be performed on the 
interior floors in areas where contamination 
would accumulate. This includes seams, cracks, 
corners, doorways and boundaries between 
different types of flooring. 

Biased surface scans will be performed on the 
exterior where contamination would accumulate. 
This includes seams, cracks and corners. Both 
the exterior walls and roof will be scanned. 

k55 NO mas than 10% of the total area will be 
scanned. 

QUALITY ASSURANCE SCAN SURVEYS 
INTERIOR & EXTERIOR SURFACES: 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

NONE 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

31-i 
Rev. 9/99 

3- 3m 



RSFORMS-16.01-08 
PAGE 7 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Area: Not Applicable 
P .d 

Survey Unit Description: Building 33 1A was constructed in approximatelyl964. This building is located at 
Sage Avenue and Fourth Street, directly north of Building 335. The size of Building 331A is approximately 12' 
long by 10' wide and approximately 12 feet high. 

Survey/Sampling Instructions 
=___ _I_ P 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference ]point in the trailer. These surveys will be taken in accordance with PRO-476- 
RSP- 16.02, "Radiological Surveys of Surfaces and Structures", for the following: 

0 Total alpha contamination 

0 Total beta contamination 

Removable alpha contamination 
0 Removable beta contamination 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm'. 

Biased scan measurements for alpha then betdgamma contamination 

Alpha scanning using the NE Electra for the DP6-BD and DP8A probes will be in accordance with Letter SJR- 
001-99, "Alpha Scan Rates for Building 779 Cluster Final Status Surveys," and Letter SJR-004-99, "Performance 
of Scan Surveys with the BicrodNE DPS Probe for Building 779 Cluster Final Status Surveys," respectively. 
Beta scanning using the NE Electra. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
"Radiological Surveys of Surfaces and Structures" per the requirements in PRO-479-RSP- 16.05, "Radiological 
Survey/Sample Quality Control," for the following: 

Direct alpha contamination 

0 Direct beta contamination 
0 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both Performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

Rev. 9/99 
3-389 



e 

e 

e 

RSFORMS-16.01-08 
PAGE 8 of 15 

SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: Building 33 1A was constructed in approximately1964. This building is located at 
;age Avenue and Fourth Street, directly north of Building 335. The size of Building 331A is approximately 12' 
ong by 10' wide and approximately 12 feet high. 

Suwey/Sampling Instructions 

VOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
he Investigation Levels outlined in NOTE 6. 
1 

1 

10 dpm/lOO cm2 for removable alpha contamination 

50 dpm/100 cm2 for total alpha contamination 

500 dpm/lOO cm2 for removable beta contamination 
2500 dpm/lOO cm2 for total beta contamination 
150 dpm/100 cm2 for alpha scan 

7500 dpm/lOO cm2 for beta scan 

1 

VOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
xoceeding: 
D 

D 

m 

D 

I 

15 dpm/lOO cm2 for removable alpha contamination 

75 dpm/lOO cm2 for total alpha contamination 
750 dpm/lOO cm2 for removable beta contamination 

3750 dpm/100 cm2 for total beta contamination 

225 dpm/lOO cm2 for alpha scan 
I1250 dpm/lOO cm2 for beta scan 

An investigation will be performed into the elevated results. 

Rev. 9/99 
3370 



RSFORMS-16.02-01 
PAGE 9 of 15 

TOTAL SURFACE ACTIVITY SURVEY DATA FORM 

Survey Area: NOT APPLICABLE 1 Survey Unit: INTE€UOR/EXTERIOR 
Survey Unit Description: Building 33 1A was constructed in approximatelyl964. This building is located at Sage Avenue and 
Fourth Street, directly north of Building 335. The size of Building 33 1A is approximately 12’ long by 10’ wide and approximately 
12 feet high. 

Building: B33 1A 
1 

Total Surface Instrument Data 
Date / Time 
Inst. No.: a Probe No.: 

Inst. No.: (3,y Probe No.: 
a 

P 2 Y  

Efficiency (%): a BY (cpm/dpm) Mat. Area Bkgd: a Br (dpm/ 1 00 cm2) 

Probe Correction Factor: a BY (100 cm2/probe area) 
MDC (dpm/lOO cm2): a BY 

Cal. Due Date: Survey Type: A1 pha Beta - 

Sample 
Number 

1 **Net Activity 
Location / Gross Counts LAB Bkgd Net Counts *Gross Activity Gross Activity - 

Description (CPd (CPm) (cPm> (dpm/100 cm2) Mat. Area Bkgd. 
(dpd100 cm’) 

* (Gross Cts - LAB) i (Eff..) x CF = Gross Activity 

RCT PrintedName 

RCT Technical Supervisor Printed Name 

. **Gross Activity - Mat.’Bkg = Net Activity 
Employee # RCT Signature Date 

Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 3-34 I 



RSFORMS-16.02-02 
PAGE 10 of 15 

1 REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM 

Survey Area: NOT Survey Unit: INTERIOREXTERIOR Building: B33 1A 
APPLICABLE 
Survey Unit Description: Building 33 1A was constructed in approximatelyl964. This building is located at Sage Avenue and 
Fourth Street, directly north of Building 335. The size of Building 33 1A is approximately 12' long by 10' wide and approximately 
12 feet high. 

Smear Survey Instrument Data 

Count Date I Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): a By 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpd100 cm2): a BY Inst. BKG: a BY (cpm) 

Removable Survey Data 

Swipe Location I Comments Gross Counts Net Counts Removable Activity * 
Number Description CPm CPm (dpm/100 cm2) 

* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTIVITY 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 C(p/ 



RSFORMS-16.02-03 
PAGE 11 of 15 

b SURFACE SCANNING DATA SHEET 
Survey Area: NOT APPLICABLE I Survey Unit: INTERIORIEXTERIOR I Building: B33 1A 

I I 
Survey Unit Description: Building 33 1A was constructed in approximately1964. This building is located at Sage Avenue and 
Fourth Street, directly north of Building 335. The size of Building 331A is approximately 12' long by 10' wide and 
approximately 12 feet high. 

Date / Time: 
Inst. No.: Probe No.: 
Cal. Due Date: Survey Type: Alpha Beta-Gamma 

Scan Instrument Data 

Scan Survey Data 
Sample Location / Scan 
Number Description Comments (dpm/ 100 cm2) 

a* PJ* 

I I I I 

RCT Printed Name Employee if RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

* If an elevated count rate or a sustained audible increase in the count rate is observed during the scan survey, OR 
the rate meter alarm sounds, THEN: Scan the immediate vicinity to determine the bounds of the elevated activity, 
and take a "Total Surface Activity" measurement and record. Mark the location of most elevated activity on the 
surface with a self-adhesive label or equivalent, ensuring that the marking is not applied directly over the point of 
interest. Further analysis is required by RS Supervision. 

Rev. 9/99 
3-393 



RSFORMS-16.01-09 
PAGE 12 of 15 

SURVEY PACKAGE CALCULATION WORKSHEET 

survey Unit Description: Building 33 1A was constructed in approximatelyl964. This building is located 
at Sage Avenue and Fourth Street, directly north of Building 335. The size of Building 33 1A is approximately 
12' long by 10' wide and approximately 12 feet high. 

X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
0 Volumetric Surface Activity 

Step 1 : Calculate the relative shift Ah,. 
A/o, = (DCGL-LBGR)/o, 
Ah, = 1.0 

where: 
A value of 1 .O was chosen since no survey data is available and Ahs  may vary between 1 .O and 3 .O. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7-1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.841345 

Step 3: Determine Decision Error Percentiles for Z,., and Z,+ and the selected decision error levels a and p. 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a Z1., and Zl+ 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

+ z,, >* 
N =  = 23.22 

4(Signp - 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

Rev. 9/99 'I i'j 
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RSFORMS-16.01-10 
PAGE 13 of 15 

SURVEY PACKAGE SURVEY MAP 

Survey Unit Description: Building 331A was constructed in approximatelyl964. This building is located at 
Sage Avenue and Fourth Street, directly north of Building 335. The size of Building 331A is approximately 12’ 
long by 10’ wide and approximately 12 feet high. 

SEE ATTACHED SURVEY MAP 

Rev. 9/99 

3-395 
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RSFORMS-16.01-09 
PAGE 15 of 15 

SURVEY PACKAGE VALIDATION CHECKLIST FORM 

PrintedName Project RE Signature 

I /  

Rev. 9/99 

3-3’38 



RADIOLOGICAL. SURVEY/SAMPLE PRO-478-RSP-16.04 
DATA ANALYSIS REVISION 0 

(09/30/99) PAGE 22 n 

APPENDIX A 
Page I of 1 

DQA Checklist 

Comments Performed By 
Item (InitialdDate) (number & attach) 

‘.&12J I Outliers 1 anomalies addressed 
I .L 

Data Validation - -  < 

I.L. 1 

7.2.2 
SurveylSample Precision 

Syrvey Accuracy 

Sample Accuracy 

Data Representative of survey unit ~ ur7:32 

I .3 

7.3[3] 

7.3[4] 

7.3.(5] 

7.4 

W A  complete 

Any measurement > DCGL,? 
~~ 

Mean > DCGL, 

Any measurement > maximum DCGL 

Evaluation 

New survey package (if req’d) 

Radiological improvement report (if req’d) 

Verify documentation complete 

P e a  review 

Package submitted to project management 

Records to Records Center 
9. I 

(copy to project files:) 
NOTE: The DQA Flow Chart (Appendix €3) is provided as aid to illustrate the DQA process when 

performing surveykample data analysts activities describe in this procedure. 

,-- 

L 

h 



Survey Area: N/A 
Survey Unit: 

@ Building: 
Interior/Exterior 
B33PA - 

Survey Unit Description: Roof, walls, floors and ceiling of B331A 

8. POST-PEFWORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 

3. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PR0-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02, RSP-16.02 
should be revised to reflect this changehmprovement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP- 16.0 1 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP-16.04, RADIOLOGICAL SURVEYBAMPLE DATA ANALYSIS - EDM- 

4. 
5. 

6. 
e 

7. 
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SURVEY SIGNATURE SHEET I 
I Removable /Total Surface Activity Performed By 

Quality Control Measurements Performed By 

Survey Reviewed B 



INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

34% 



INSTRUMENT DATA SHEET 

Model 

Removable Contamination Survey Instrument Data 

N.E. Tech. N.E. Tech. N.E. Tech. 

Electra Electra Electra 

\ ’4 n 
9- 7 
2 Page of 
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Survey Area: SurveyUnit: - 
M A  j -ni  P c  

Final Survey NE Electra 
Scan & Investigation Survey Map 

Building: 
%? “? $3 
ii ,A\ A 

Legend: “R”- Roof, <‘W” - West Wall, “S” -South Wall, “E” - East Wall, “N7’ - North Wall 
“C” -Ceiling, “F” - Floor 

* 

b 
y J + $ r t  I I-I 

* Designates corner closest to A-1 point of reference 
Resul WComments: 
Electra alpha scans were performed at the locabons detailed on the survey ma&). All required accessible areas were scanned All inltial scan results were 
<225 dpmllOOcmz, unless noted on the survey form 
Electrabeta scans were performed in required accessible areas In~tial  scan results indicated no detectable activity above background unless noted on the 
survey form 3-90 



. .  

c 

Final Survey NE Eiectra 
Scan & Investigation Survey Map 

SurveyUnit: BuiIding: ,7 v\ ., a- XSL@-\ 2% iJ3 ) I  $4 Survey Area: 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor &i approval information. 

Legend: “R”- Roof, “W” - West Wail, “Sn - South Wall, “E” -East Wall, “N” - North Wall 
“C” -Ceiling, “F” - Floor 

G 

Electra alpha scans were perfogned at the locations detailed on the survey map(S). All required accessible areas were scanned. AH initial scan results were’ 
<22S dpm/lOOcmz, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan r&ults indicated no detectable activity above background unless noted on the 
survey form. 

I +t//[ 



c 

Finai Survey NE Eiectra 
Scan & Investigation Survey Map 

Refer to the Final Suw& NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S” - South WaII, “E” -East Wall, “N” - North Wall 
“C” -Ceiling, ‘‘F” - Floor 

c 

* Designates corner closest to A-1 Doint of reference 8.2 SL) u n 
Results/Comments: 
Electra alpha scans were performed at the locations detailed on the survey ma&). All required accessible areas were scanned. All initial scan results were 
<225 dpm/100cm2. unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above back-mund unless noted OR the 
survey form. 3-542 



Final Survey ME Electra 
Scan & Investigation Survey Form 



Final Survey NE Electra 
Scan & Investigation Survey Form 

c 

c 
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Final Survey NE Electra 
Scan & Investigation Survey Form 

.. 
c 
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J pJ4'.-t 

Total Surface Activity Data Sheet 

----I-- -+-- 
I__ 

Not easurements are to be collected by a different technician than the original survey. Mark the QC location 
nu e "Sample Location" column. Material background is assumed to be zero unless otherwise noted. "LAB" - local 
area background. Page 12- of i".I 

3-9/49 
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Survey Area: N A  
Survey Unit Description 

I Survey Unit: L3-,c,t, ?,& I Building: x<y?~ 4 

c?! 
LA.) .A&\ , (-a:\ “ r q  

Total Surface Activity Data Sheet 1 
Gross Count Net counts Net Activity Sample RCT lnst ID # Survey count time iAB 

location ID#  (CPrn) (gcpm) (CPm) (dpmllOOcrn2) 

P a I P  a I P  a I P  a CL I P 

I I I I \ I I I Note: QC measurements  a r e  to b e  collected by a different technician tha; 
number in the “Sample Location” column. Material background is assumed to be  zero unless otherwise noted. “LAB“ - local 
area background. Page &of 1l-i 



Removable Contamination Data Sheet 



.. P 

c 

c 

1- Survey Reviewed By 
I ? 



Survey Area: N/A I Survey Unit: INT/EXT I Building: B331A 
Survey Unit Description 

ROOF, WALLS, CEILINGS & FLOORS OF B331A.(INVESTIGATlON). 

Aanufacturer 

Aodel 

nst. ID # 

;erial# 

:al. Due Date 
~~ 

inalysis Date 

v nstrument Bkg. 
O-min count time 

nstrument Eff (%) 

dlpm nstrument M DA 
-min count time 

INSTRUMENT DATA SHEET 

Rem ova b I e Con tam in at i o n Survey Instrument Data 

15.6 70.6 #DIV/O! #DIV/O! #DIV/O! #DIV/O! 

I I 
Total Surface Activity Instrument Data 

- 5  

Page of 



Survey Area: NiA I Survey Unit: INTIEXT I Building: B331A 
Survey Unit Description 

ROOF. WALLS, CEILINGS & FLOORS OF B331A.(INVESTIGATION'). 

Total Surface Activity Data Sheet 

QC ,/' 90 90 0.0 0 0.0 0 

QC 90 90 0.0 0 0 0  0 

QC 90 90 0.0 0 0.0 0 

QC 90 90 0.0 0 0.0 0 
m: QC measurements are to be collected by a different technician than the original survey. Mark the QC location 

number in the "Sample Location" column. Material background is alsumed to be zero unless otherwise noted. "LAB"- local 
area background. Page of 

. /  



Survey Area: NiA I Survey Unit: INT/EXT I Building: B331A 
Survey Unit Description ROOF, WALLS, CEILINGS 8, FLOORS OF B331A.(INVESTIGATlON). 

Removable Contamination Data Sheet 

0 0 0.0 0 

0 0 0.0 0 

0 0 0 0  0 
rage - o+ c 



e 
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SURVEY SIGNATURE SHEET 

RCT Printed Name I Employee# I I RCT Signature Date 
I & 



’ 

INSTRUMENT DATA SHEET 

SurveyArea: l& 

S u rve y U n it D esc r i p t i o 0 
I Survey Unit: :-;a i:%t t l i ‘c  I Building: ‘$3 si;% 

Manufacturer 
Model 
Inst. ID # 
Serial # 

Cal. Due Date 

Analysis Date 

Instrument Bkg 
1 O-min count time 
Instrument Eff (%) 

Instrument MDA 
2-min count time 

Total Surface Activity Instrument Data 

* 
, 

~ .-” 

1 2 3 4 5 6 
, , 

# i . t  ’ ‘ ________________ ~ ~ ~ , 
i i ”  

, 
,/ 
I ,’ 

Page a 4  of 

3-w 
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Final Survey NE Electra 
Scan &: Investigation Survey Map 

3 d 
RCT InitialsDate: il ~ ~ ~ ~ n i t i a ~ ~ a t e :  ‘’1 

Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. Refer to the Final Survey - 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” -East Wall, “N” - North Will 
‘”C” -Ceiling, “F” - Floor 

. /, 

. .  

E ? -  3 , 

i 

i. 
4 ,  

1 

* Designates corner closest to A-l point of reference 
Results/Coments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpm/lOOcmz, unless noted on the survey form. J 
Electra beta scans were performed in required accessible aleas Inttial scan r&sults indicated 
survey foim 7 n - f  3 >Ill- 

activity above background unless noted on the 



Final Survey ME EIectra 
Scan & Investigation Survey Form 



c 

..  
Quality Control Measurements Performed By 

i I , ?  i 

I I nb I rorernan-&tgnature Date 



Survey Area: N/A I Survey Unit: EXTERIOR I Building: B331A 
Survey Unit Description 

ROOF EXTERIOR 

INSTRUMENT DATA SHEET 

Alpha Bkg Beta Bkg 90. 
90-sec cp sec count 

Alpha Eff Beta Eff 
(“h) (%I 
Alpha MDA Beta MDA 
90-sec dp- gO-secoCf/c” 
count time count time 

count time time “p“ 

Removable Con tam i nat io n S u rvey Instrument Data 

4.7 773 

20.46 29.7 

62.5 445 #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O! #DIV/O 

Total Surface Activity Instrument Data 

a 



Survey Area: NiA I Survey Unit: EXTERIOR I Building: B331A 
Survey Unit Description 

ROOF EXTERIOR 

Total Surface Activity Data Sheet 

number in the "Sample Location" column. Material background is assumed to be zero unless otherwise noted. "LAB"- local 
area background. Page -.I of - , .* 

q_rj y 
) c.. 



4 

Survey Area: NiA I Survey Unit: EXTERIOR I Building: B331A 
Survey Unit Description ROOF EXTERIOR 

Removable Contamination Data Sheet 

3-430 



RSFORMS-16.01-03 
PAGE 1 OF 15 

SURVEY PACKAGE COVER SHEET 

Southeast of Building 993, near the Bunker Storage. The size of Building 987 is approximately 9' 4" long by 7' 4" 
wide and approximately 9 feet high. 

Building Information: 
Survey Type: Reconnaissance Level Characterization Survey 0 Final Status Survey X 
Building Type: Type 1 X Type 2 0 Type 3 0 
Classification: Class 1 0 Class 2 0 Class 3 X Unknown 0 
Contaminants of Concern: Plutonium X Uranium X Other 

Justification for Classification: This facility has no known history of radiological 

Isolation Controls: 
Level 1 0 Level 2 X NIA 0 

Labeling Requirements: The location where fixed and removable surveys are performed will 
be marked using a sticker or a marker and then cross-referenced to the survey results. 

Survey Package Implementation: 
nP. 

Survey Package Closure: 

1 NOT APPLICABLE 1 N/A 



RSFORMS-16.01-04 
PAGE 2 OF 15 

SURVEY PACKAGE TRACKING FORM 

Rev. 9/99 

3-432 



RSFORMS-16.01-06 
PAGE 3 of 15 

SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM 

e 

a 
Rev. 9/99 
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INITIAL SURVEY PACKAGE. DESIGN FORM 

Survey Unit Description: Building 987 was constructed in approximately1 960. This building is located 
Southeast of Building 993, near the Bunker Storage. The size of Building 987 is approximately 9' 4" long by 7' 4" 

I Survey Type: 1 Classification: 

Survey Unit Description: 

Rev. 9/99 

3434 
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e 
SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM 

Package ID: 2000-01 

Survey Unit Description: Building 987 was constructed in approximatelyl960. This building is located 
Southeast of Building 993, near the Bunker Storage. The size of Building 987 is approximately 9' 4" long by 7' 4" 
wide and approximately 9 feet high. 

Measurement 

Surface Activity 
Measurements 

Minimum Survey/Sampling Measurement Requirements 

Number and Type 

INTERIOR & EXTERIOR SURFACES: 
28 surveys will be taken per the attached survey 
map. 

QUALITY ASSURANCE SURVEYS 

INTERIOR & EXTERIOR SURFACES: 
5 surveys will be taken per direction from 
radiological engineering. 

Comments 
I 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

wide and approximately 9 feet high. 

1- Minimum Survey/Sampling Measurement Requirements 

Number and Type 

INTERIOR & EXTERIOR SURFACES: 
Biased surface scans will be performed on the 
interior floors in areas where contamination 
would accumulate. This includes seams, cracks, 
corners, doorways and boundaries between 
different types of flooring. 

Biased surface scans will be performed on the 
exterior where contamination would accumulate. 
This includes seams, cracks and comers. Both 
the exterior walls and roof will be scanned. 

No k than 10% of the total area will be 
scanned. 

QUALITY ASSURANCE SCAN SURVEYS 
INTERIOR & EXTERIOR SURFACES: 
5 percent of total number of scans or of total 
scan area will be taken per direction from 
radiological engineering. 

NONE 

NONE 

Comments 

SEE NOTE 1 
SEE NOTE 2 
SEE NOTE 3 
SEE NOTE 4 
SEE NOTE 5 
SEE NOTE 6 

Rev. 9/99 
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Package ID: 2000-01 

Survey Unit Description: Building 987 was constructed in approximatelyl960. This building is located 
Southeast of Building 993, near the Bunker Storage. The size of Building 987 is approximately 9' 4" long by 7' 4" 
wide and approximately 9 feet high. 

Survey/Sampling Instructions 

NOTE 1: Surveys of the area were established on a random basis and are delineated on page 14, RSFORMS- 
16.01-10, of the survey package. Survey points will be taken in the middle of the survey grid and will be cross- 
referenced to a common reference point in the trailer. These surveys will be taken in accordance with PR0-476- 
RSP- 16.02, "Radiological Surveys of Surfaces and Structures", for the following: 
0 Total alpha contamination 

Total beta contamination 
Removable alpha contamination 

0 Removable beta contamination 
0 

For total alpha and total beta surveys, the LAB will be determined at each survey point by placing a piece of 
plywood over the probe face that is at least 0.5 inch thick and performing an alpha count and a beta count. The 
material background for both total alpha surveys and total beta surveys will be considered to be 0 dpm/100 cm2 

Biased scan measurements for alpha then betdgamma contamination 

Alpha scanning using the NE Electra for the DP6-BD and DPSA probes will be in accordance with Letter SJR- 
001-99, "Alpha Scan Rates for Building 779 Cluster Final Status Surveys," and Letter SJR-004-99, "Performance 
of Scan Surveys with the BicroniNE DP8 Probe for Building 779 Cluster Final Status Surveys," respectively. 
Beta scanning using the NE Electra. 

NOTE 2: Quality assurance prescribed surveys of the area will be taken in accordance with PRO-476-RSP-16.02, 
"Radiological Surveys of Surfaces and Structures" per the requirements in PRO-479-RSP- 16.05, "Radiological 
Survey/Sample Quality Control," for the following: 
0 Direct alpha contamination 

Direct beta contamination 

The location of quality assurance surveys will be delineated by radiological engineering after the initial surveys 
are performed. Quality assurance surveys will be performed by a different individual than performed the original 
survey. 

Scan measurements for alpha then betdgamma contamination 

NOTE 3: The RCT shall document the results for all surveys performed and maintain with the survey 
instructions package. 

NOTE 4: All survey instruments will be performance checked both prior to and after performing surveys, and 
both performance checks will be documented. Contact Radiological Engineering for direction if an instrument 
fails the post performance check. 

Rev. 9/99 
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM (cont) 

Survey Unit Description: Building 987 was constructed in approximatelyl960. This building is located 
Southeast of Building 993, near the Bunker Storage. The size of Building 987 is approximately 9' 4'' long by 7' 4" 
wide and approximately 9 feet high. 

~~~~ 

Survey/Sampling Instructions 

VOTE 5: The following MDA requirements are a goal for each survey instrument. The MDA shall not exceed 
:he Investigation Levels outlined in NOTE 6. 
b 10 dpd100 cm2 for removable alpha contamination 

50 dpd100 cm2 for total alpha contamination 
500 dpm/100 cm2 for removable beta contamination 

2500 dpd100 cm2 for total beta contamination 

150 dpd100 cm2 for alpha scan 
7500 dpd100 cm2 for beta scan 

b 

P 

NOTE 6: If a survey result exceeds the following investigation levels, contact radiological engineering before 
proceeding: 

An investigation will be performed into the elevated results. 

15 dpm/100 cm2 for removable alpha contamination 

75 dpd100 cm2 for total alpha contamination 

750 dpm/100 cm2 for removable beta contamination 

3750 dpm/100 cm2 for total beta contamination 

225 dpd100 cm2 for alpha scan 
11250 dpm/100 cm2 for beta scan 

Rev. 9/99 
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I 
TOTAL SURFACE ACTIVITY SURVEY DATA FORM i Survey Area: NOT APPLICABLE I Survey Unit: INTERIOWEXTERIOR I Building: 987 

I I 
Survey Unit Description: Building 987 was constructed in approximatelyl960. This building is located Southeast of Building 
993, near the Bunker Storage. The size of Building 987 is approximately 9' 4" long by 7' 4" wide and approximately 9 feet high. 

Total Surface Instrument Data 
Date / Time 
Inst. No.: a Probe No.: 

Inst. No.: P,y Probe No.: 
a 

P J  
Efficiency (%): a R*f c m/d m Mat. Area Bkgd: a BY (dpm/100 cm2) 

Probe Correction Factor: a BY ( 100 cm2/probe area) 
MDC (dpd100 cm2): a BY 

Cal. Due Date: Survey Type: Alpha Beta - 

Sample 
Number 

Location / Gross Counts LAB Bkgd Net Counts 
Description (CP@ (CPm) (CPN 

I I I I I I 

I I I I I I 
* (Gross Cts - LAB) + (Eff.) x CF = Gross Activity 

*Gross Activity 
(dpm/100 cm2) 

I 

I 

I 

**Net Activity 
Gross Activity - 
Mat. Area Bkgd. 
(dpd100 cm2) 

I 
I 

**Gross Activity - Mat. Bkg = Net Activity 
RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

Rev. 9/99 
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REMOVABLE SURFACE ACTIVITY DATA SURVEY FORM b 
Survey Area: NOT Survey Unit: INTERIOWEXTERIOR Building: 987 
APPLICABLE 
Survey Unit Description: Building 987 was constructed in approximately1 960. This building is located Southeast of Building 
993, near the Bunker Storage. The size of Building 987 is approximately 9' 4" long by 7' 4" wide and approximately 9 feet high. 

Smear Survey Instrument Data 

Count Date / Time: 
Inst. No.: Probe No.: 
Inst. Efficiency (%): a By 

Cal. Due Date: Survey Type: Alpha Beta-Gamma 
MDC (dpmI100 cm2): a BY Inst. BKG: a 13Y (cpm) 

Swipe 
Number 

Removable Survey Data 

I I I I I 
* (GROSS Cts - Inst. Bkg) + (Eff.) = ACTlVITY 

RCT Printed Name Employee # RCT Signature Date 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature Date 

e 
Rev. 9/99 
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urvey Area: NOT APPLICABLE Survey Unit: INTERIONEXTERIOR Building: 987 

Rev. 9/99 

Sample 
Number 

Location / Scan 
Description Comments (dpmI100 cm2) 

a* P,r* 

RCT Printed Name Employee # RCT Signature 

RCT Technical Supervisor Printed Name Employee # RCT Technical Supervisor Signature 

Date 

Date 
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SURVEY PACKAGE CALCULATION WORKSHEET 

survey Unit Description: Building 987 was constructed in apgroximatelyl960. This building is located 
Southeast of Building 993, near the Bunker Storage. The size of Building 987 is approximately 9' 4" long by 7' 4" 
wide and approximately 9 feet high. 

X Total Surface Activity 
X Removable Surface Activity 

0 Media Surface Activity 
0 Volumetric Surface Activity 

Step 1 : Calculate the relative shift Ah,. 
NO, = (DCGL-LBGR)/o, 
Ah, = 1.0 

where: 
A value of 1 .O was chosen since no survey data is available and Ah, may vary between 1 .O and 3.0. The 
use of 1 .O maximizes the number of surveys required. 

Step 2: Determine Sign p using the calculated relative shift and Table 7- 1. Sign p is the estimated probability 
that a random measurement from the survey unit will be less than the DCGL, when the survey unit 
median is actually at the LBGR. Sign p = 0.84 1345 

Step 3: Determine Decision Error Percentiles for Z1., and Z,, and the selected decision error levels a and p, 
Typical (a) and (p) values used at WETS are 0.05 and 0.05 respectively. This yields a Z1., and Z,-p 
value of 1.645 and 1.645 respectively. 

Step 4: Calculate Number of Data Points (N) for Sign Test using the following equation: 

Step 5: Increase the number of data points by 20% to ensure sufficient power of the tests and to allow for 
possible data losses. 23.22* 1.2 = 27.86 

Conclusion: 

A total of 28 data points will be needed to satisfy MARSSIM statistical requirements. 

Rev. 9/99 
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SURVEY PACKAGE SURVEY MAP 

SEE ATTACHED SURVEY MAP 

a 
Rev. 9/99 

3443 
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SURVEY PACKAGE VALIDATION CHECKLIST FORM 

Total Activity Surveys 

Exposure Rate Surveys 

Removable Surveys 
&,A h'4 

Scan Surveys 

I I 

Volumetric Samples 

Comments: 

Rev. 9/99 



1 (copy to project files) 3 

RADIOLOGICAL SURVEY/SAMPLE pRO-478-RSP- 16.04 
DATA ANALYSIS REVISION 0 

(09/30/99) PAGE 22 

APPENDIX A 
Page I of I 

DQA Checklist 

I Comments 
(number & attach) 

Performed By 
Item (Initials/Date) 

. ._ 
Data Verification 

DQOs implemented as prescribed 

All required supporting documents present 

Outliers J anomalies addressed 

Data Validation 

7.1[1] 

7.1 [2] 

7 .  I(?] 

7.2 

7 1  * 
I .L. 1 

7.2.2 
Survey/Sample Precision 

Sqrvey Accuracy 

Sample Accuracy 

Data Representative of survey unit 

Survey/SamplelScan Completeness 

7.2.3 

7.2.4 

7.2.5 
Data Comparable to related units , j -&-J(1  

‘*’ I ~ ~ ~ w m p l c t e  
7.3[3] 

7.3[4] 

7.3.[5] 

7 4  

Any measurement > DCGL,? 

Mean > D C G L  

Any measurement > maximum DCGL 

Evaluation 

New survey package (if req’d) 

Radiological improvement report (if req’d) 

Verify documentation completc 

Peer review 

7.412) 

8 .O 

Package submitted to project management 
a 1  I 
I .  L 

Records to Records Center 
I 

h 

.r 

<: .__ 
_.I 

3-97 



Survey Area: NIA 
Survey Unit: InteriorExterior 
Building: B987 
Survey Unit Description: Roof, walls, floors and ceiling of B987 

8. POST-PERFORMANCE ACTIVITIES 

8.1 Documentation 

Reviewed the above mentioned Survey Package and associated measurement data in 
accordance with PRO-478RSP- 16.04, Radiological Survey/Sample Data Analysis. The 
following items are noted: 

1. 

2. 

3. 

Various notes are provided on the Survey Package DQA Checklist. See DQA 
Checklist. 
DQA Checklist should have location to input Survey Area, Survey Unit, Building 
and Survey Unit Description to ensure improved tracking. 
Section 7.2.2 Accuracy, of RSP-16.04 should be rewritten to provide usable 
accuracy analysis process. Interoffice Memorandum REVISION TO PRO-478- 

001-00 was written and concurred on to provide a usable accuracy analysis 
process. 
Spreadsheets provided to perform statistical calculations. 
Several forms have been generated to replace forms from RSP-16.02. RSP-16.02 
should be revised to reflect this change/improvement. 
Total number of data points is very conservative. Using MARSSIM guidance it 
can be shown that significantly less data points are statistically acceptable. See 
spreadsheets. 
Survey maps need improvement. Methodology employed is one that was used 
prior to RSP-16.01 approval. Recommend scale maps with grid overlays or CAD 
drawing in the future. See B779 Closure Project maps as examples. 

RSP-16.04, RADIOLOGICAL SURVEYBAMPLE DATA ANALYSIS - EDM- 

4. 
5. 

6. 
0 

7. 

,z .z Prepared by: ‘ 6  

3-448 
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SURVEY SIGNATURE SHEET 
Removable /Total Surface Activity Performed By 

I I 

I I I 

Quality Control Measurements Performed By 

&.. Page i of- 

3-953 



INSTRUMENT DATA SHEET 

Removable Contamination Survey Instrument Data 

Model 

Inst. ID # 

Serial # / Probe # 

Cal. Due Date 

Survey Date 

Total Surface Activity Instrument Data 

. -  I 
I I I 

I I I 
I I I I 



INSTRUMENT DATA SHEET 

I Re rnova ble Con tam i nation Su rvey I ns tru ment Data 

2-min count time 

Total Surface Activity Instrument Data 

1‘- 

I I I I I I I I I I 
Cal. Due  Date I I 

(”/.) 
Alpha MDA Beta MDA _/” 

9o””m-e” counttime 90-sec+ ,,,/ counttime 

- 1  . ‘- 
Page 2 of ’ - ’  

3- $455 A 



t. 



0 

c Designates corner closest to A-1 point of reference 7 * “1 “.* 
6 * ._ 

sults/Comments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible a r w  were scanned. A I I  inltial scan results were 
<225 dpm/100cm2, unless noted on the survey form 

c 

Final Survey NE Electra 
Scan & Investigation Survey Map 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, “E” -East Wall, “N” - North Wall 

“C” -Ceiling, “F” - FIoor 



c 

PinaI Survey ME Electra 
Scan & Investigation Survey Map 

Refer to the Find Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: “R”- Roof, “W” - West Wall, “S* - South Wall, “E” -East Wall, “N” - North Will 
“C” -Ceiling, “F” - Floor 

( , & ~  i t t c i  

e- 

* Designates corner closest to A-l point of reference 
ResultsIComments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<22S dpd100cm2, unless noted on the survey form. 
Electra beta scans were performed in required accessible aceas Initial scan results indicated no detectable activity above backgmund unless noted on the 
survey form 

( 2 3-y i :’ 

-3-4% 



Final Survey NE Eiectra 
Scan & Investigation Survey Map 

Refer to the Final Survey NE Electm Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 

Legend: ”R”- ROO€, “W” - West Wall, “S” - South Wall, “E” -East Wall, “N” - North Wall 

\ -. 
f 

\>-.e * Designates corner closest to A-1 point of reference 1 * c ’ 
Results/Comments: 
Electra alpha scans were performed at the locations detailed on the survey ma&). All requhd accessible areas were scanned All initial scan results were 
<22S dpm/100cm2, unless noted on the suwey form 
Ekctra beta scans were performed in required accessible areas Initial scan results indicated no detectable activity above background unless noted on the 
survey foi m 3459 



Final Survey NE Electra 
Scar1 & Investigation Survey Form 

c 

c 



, 

Final Survey NE Electra 
Scan & Investigation Survey Form 

a 
c 

c 
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L 

Total Surface Activity Data Sheet 

area background. Page , of i '2' 

3-463 



e 
c 

Total Surface Activity Data Sheet I 

number in the "Sample L 
area background. 



Removable Contamination Data Sheet 



c 

0 

a 
c 

SURVEY SIGNATURE SHEET I 

8 

Quality Control Measurements Performed By 

Survey Reviewed a 
f 

Paae I nf 



INSTRUMENT DATA SHEET 

Instrument Bkg 7 
10-min count time 
Instrument Eff (%) 

Instrument MDA e-- 
-” > -  

4-’ 
_e 

~ 

c- 

ufacturer 

Model 

Inst. ID # 

Serial # / Probe # 

Cal. Due Date 

Survey Date 

90-sec qh- 90-sec + 

(?/O) 

Wsec G+ 
Alpha MOA 

count time 

Total Surface Activity Instrument Data 

3-467 



Final Survey NE Eiectra 
Scan & Investigation Survey Map 

Refer to the Final Survey%E Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. - 

Legend: ”R”- Roof, “W” - West Wall, “S” - South Wall, “En - East Wall, “N” -North Wall 
“C” -Ceiling, “F” - Floor 

. .  

/ *  

* Designates corner closest to A-1 point of reference 
ResultdComments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All required accessible areas were scanned. All initial scan results were 
<225 dpdlOOcmz, unless noted on the survey form. 
EIectra beta scans were performed in required accessible areas Initial scan results indicated no detectable activity above background unless noted on the 

r/ 
survey form zl.&& 7 T*J J 



, .  . 

Final Survey NE EIectra 
Scan & Investigation Survey Form 





Survey Area: N/A I Survey Unit: EXTERIOR IBuilding: 987 
Survey Unit Description 

EXTERIOR ROOF (INVESTIGATION) 

-1 INSTRUMENT DATA SHEET 
Removable Contamination Survey Instrument Data 

Total Surface Activity Instrument Data 

Page of 



Survey Area: NIA I Survey Unit: EXTERIOR I Building: 987 
Survey Unit Description. 

EXTERIOR ROOF (INVESTIGATION) 

Total Surface Activity Data Sheet 

number in the "Sample Location" column. Material background is assumed to be zero unless otherwise noted. "LAB"- local 
area background. Page - of - 



ISurvey Area: N/A I SUWey Unit: EXTERIOR Ifluilding: 987 I 
(Survey Unit Description EXTERIOR ROOF (INVESTIGATION) I 

Removable Contamination Data Sheet 

0 0 0.0 0 

0 0 0.0 0 

0 0 0.0 0 
rage A Or L- 

3q73 



e 

a 

Final Survey NE EIectra 
Scan & Investigation Survey Map 

Refer to the Final Survey NE Electra Scan & Investigation Survey Form for instrumentation, surveyor & approval information. 
* sf 

Legend: “R”- Roof, “W” - West Wall, “S” - South Wall, %’’ -East  Wall, “N” - North Wall 
66 C Y f  -Ceiling, “F” - Floor 

i 

I 

I 

i 

I .  

* Designates corner closest to A-1 point of reference 
Results/Comments: 
Electra alpha scans were performed at the locations detailed on the survey map(s). All requircd accessible areas were scanned. All initial scan results were 
<225 dpdlOOcmz, unless noted on the survey form. 
Electra beta scans were performed in required accessible areas. Initial scan results indicated no detectable activity above backsound unless noted on the 
survey form. 

[( 8’4 Rev. 020900 c:\Final Survey\DPElectraSurveyO20900.doc 347p Page - o f _ _  



4.0 CHARACTERIZATION INSTRUCTION FOR 
NON-RADIOLOGICAL INSPECTION AND 
SAMPLING 

Page of z/z 

4-1 
Rev 0 



Survey Area: N/A I Survey Unit: NIA I Building: ~ - 7 7 1 ~  

Survey Unit Description 
Characterization Package 

CHARACTERIZATION INSTRUCTION COVER SHEET 

T-771 D 

Special Support Requirements 
Non-Radiological Concerns: Asbestos, PCB ballasts 

Ladder, scaffolding, or man-lift. CDPHE-certified asbestos inspector for inspections and sampling. RCTs to 
support sampling operations. 

Special Safety Precautions 
Fall protection is required for work above 6 ft. Respiratory protection at the discretion of IH. Access to roofs, 
stairs, or elevated structures may require additional approvals froin security personnel. Refer to Activity 
Hazards Analysis and 3-PRO-165-RSP-07.02, "Contamination Monitoring Requirements" 

Sample containers must be labelled as described in the amlicablle Characterization Procedure. Obtain ure- 
La bel i ng Requirements 

printed, uniquely numbered sample labels from ASD or RLC project representative if applicable. 
Characterization Instruction Implementation 
This survey package is ready for implementation. Adequate detail is provided to allow implementation 
by the sampling team. DQO's and data evaluation requirements are covered in the Decontamination 
and Decommissioning Characterization Protocol, MAN-077-DDCP. 



o 

SAMPLING AND SURVEY INSTRUCTIONS 

r 

Survey Area: NIA Survey Unit: N/A I Building: T - ~ D  

Survey Unit Descriptiojl 
Characterization Package 

Minimum Survey & Sample Measurement Requirements 
Measu re men t 

Media samples for 
asbestos analysis 

Inspection of 
fluorescent light 
ballast for leaking 
PCB ballasts 

Amount & TvDe 
At discretion of asbestos 
inspector. SEE NOTES 1 AND 
2. 

All fluorescent light fixtures. 

Comments 
Sampler SHALL be a CDPHE Certified Asbestos 
Inspector; Sampling SHALL be performed according 
to PRO-563-ACPR, Asbestos Characterization 
Procedure; Inspection will determine precise sampling 
locations based upon accessibility. Sampler SHALL 
provide a map or sketch of precise sample locations 
and media (i.e., show pipes, ducts, etc) 
All PCB ballasts must be removed prior to disposition 
by certified individuals. 

NOTE 1 : In order that sampling locations may be unequivocally located after sample analysis, sampling 
locations SHALL be documented on sample maps as well as the appropriate logs as required by the 
applicable characterization procedure, AND the sample location SHALL be physically marked either with a 
sticker or other durable marking containing the RIN, event, and bottle numbers (or if an IH sample, the IH 
sample number) of the sample. 

NOTE 2: A Property / Waste Release Evaluation (PWRE) is required for all analytical samples to be 
transported offsite for analysis. However, the instructions for RCTs and Radiological Operations Foreman in 
the following sections may be waived if it is deemed by Radiological Engineering (Arlan Moore) that no assay 
is required due to building history and process knowledge, per 3-PRO-141-RSP 09.01, Unrestricted Release 
of Property, Material, Equipment, and Waste. 



T771 D 

ASBESTOS INSPECTOR’S REPORT 

I, the undersigned Certified Asbestos Inspector, certification  in the state 

of Colorado, attest to the asbestos inspection and sampling results as described 

below, for the following facility (at RFETS): Trailer 771 D. 

General Facility Location: Northwest Buffer Zone; east of current landfill. 

INSPECTION RESULTS 
Trailer 771 D contains wood ceiling panels and fiberglass wall insulation. No 
other suspect asbestos containing materials were identified and no samples were 
collected. 

SAMPLE RESULTS 
None required; none taken. 

7 / 4 0  

INSPECTOR’S NAME SIGNATURE DATE 



0 
Characterization Package 

Survey Area: NIA Survey Unit: N/A I Building: T-331 

Survey Unit Descriptioi 

CHARACTERIZATION INSTRUCTION COVER SHEET 

T-331 
Non-Radiological Concerns: Asbestos, PCB ballasts 

Ladder, scaffolding, or man-lift. CDPHE-certified asbestos inspector for inspections and sampling. RCTs to 
support sampling operations. 

Special Support Requirements 

Special Safety Precautions 
Fall protection is required for work above 6 ft. Respiratory protection at the discretion of IH. Access to roofs, 
stairs, or elevated structures may require additional approvals from security personnel. Refer to Activity 
Hazards An a I ys is and 3- P R 0- 1 6 5- RS P- 07.02, "Con t a m i n a t i o n M o n i t o ri n g Req u i rem en ts" 

Sample containers must be labelled as described in the applicable Characterization Procedure. Obtain pre- 
printed, uniquely numbered sample labels from ASD or RLC project representative if applicable. 

This survey package is ready for implementation. Adequate detail is provided to allow implementation 
by the sampling team. DQO's and data evaluation requirements are covered in the Decontamination 
and Decommissioning characterization Protocol, MAN-077-DDCP. 

Labeling Requirements 

Characterization Instruction Implementation 
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SAMPLING AND SURVEY INSTRUCTIONS 

Survey Area: N/A Survey Unit: N/A I Building: T-331 

Survey Unit Descriptioi 
Characterization Package 

Minimum Survey & Sample Measurement Requirements 
Measurement 

Media samples for 
asbestos analysis 

Inspection of 
fluorescent light 
fixtures for PCB 
ballasts 

Amount & TvDe 
At discretion of asbestos 
inspector. SEE NOTES 1 AND 
2. 

All fluorescent light fixtures. 

Comments 
Sampler SHALL be a CDPHE Certified Asbestos 
Inspector; Sampling SHALL be performed according 
to P RO-563-AC P R, Asbestos Characterization 
Procedure; Inspection will determine precise sampling 
locations based upon accessibility. Sampler SHALL 
provide a map or sketch of precise sample locations 
and media (i.e., show pipes, ducts, etc) 
All PCB ballasts must be removed prior to disposition 
by certified individuals. 

NOTE 1 : In order that sampling locations may be unequivocally located after sample analysis, sampling 
locations SHALL be documented on sample maps as well as the appropriate logs as required by the 
applicable characterization procedure, AND the sample location SHALL be physically marked either with a 
sticker or other durable marking containing the RIN, event, and bottle numbers (or if an IH sample, the IH 
sample number) of the sample. 

NOTE 2: A Property / Waste Release Evaluation (PWRE) is required for all analytical samples to be 
transported offsite for analysis. However, the instructions for RCTs and Radiological Operations Foreman in 
the following sections may be waived if it is deemed by Radiological Engineering (Arlan Moore) that no assay 
is required due to building history and process knowledge, per 3-PRO-141-RSP 09.01, Unrestricted Release 
of Propetfy, Material, Equipment, and Waste. 



T33 1 

ASBESTOS INSPECTOR’S REPORT 

I, the undersigned Certified Asbestos Inspector, certification #  the state 

of Colorado, attest to the asbestos inspection and sampling results as described 

below, for the following facility (at RFETS): Trailer 331. 

General Facility Location: North Buffer Zone by the current firing range. 

INSPECTION RESULTS 
No suspect asbestos containing materials were identified in Trailer 331 and no 
samples were collected. Fiberglass insulation was found throughout the walls. 

SAMPLE RESULTS 
None required; none taken. 

C G:W 1 e L  
INSPECTOR’S NAME SIGNATURE DATE 



Survey Area: N/A I Survey Unit: N/A I Building: ~ - 7 5 0 ~  

Survey Unit Description 
Characterization Package 

CHARACTERIZATION INSTRUCTION COVER SHEET 

T-750E 
Non-Radiological Concerns: Asbestos, PCB ballasts 

Ladder, scaffolding, or man-lift. CDPHE-certified asbestos inspector for inspections and sampling. RCTs l o  
support sampling operations. 

Special Support Requirements 

Special Safety Precautions 
Fall protection is required for work above 6 ft. Respiratory protection at the discretion of IH. Access to roofs, 
stairs, or elevated structures may require additional approvals from security personnel. Refer to Activity 
Hazards Analysis and 3-PRO-165-RSP-07.02, "Contamination Monitoring Requirements" 

Sample containers must be labelled as described in the applicable Characterization Procedure. Obtain pre- 
printed, uniquely numbered sample labels from ASD or RLC project representative if applicable. 

La beling Requirements 

Characterization Instruction Implementation 
This survey package is ready for implementation. Adequate detail is provided to allow implementation 
by the sampling team. DQO's and data evaluation requirements are covered in the Decontamination 
and Decommissioning Characterization Protocol, MAN-077-DDCP. 



Survey Area: NIA Survey Unit: NIA 1 Building: T-XOE 

I Characterization Package 

SAMPLING AND SURVEY INSTRUCTIONS 

Minimum Survey & Sample Measurement Requirements 
Measurement 

Media samples for 
asbestos analysis 

Inspection of 
fluorescent light 
fixtures for PCB 
ballasts 

Amount & Type 
At discretion of asbestos 
inspector. SEE NOTES 1 AND 
2. 

All fluorescent light fixtures. 

Comments 
Sampler SHALL be a CDPHE Certified Asbestos 
Inspector; Sampling SHALL be performed according 
to P RO-563-AC P R, Asbestos Characterization 
Procedure; Inspection will determine precise sampling 
locations based upon accessibility. Sampler SHALL 
provide a map or sketch of precise sample locations 
and media (i.e., show pipes, ducts, etc) 
All PCB ballasts must be removed prior to disposition 
by certified individuals. 

NOTE 1: In order that sampling locations may be unequivocally located after sample analysis, sampling 
locations SHALL be documented on sample maps as well as the appropriate logs as required by the 
applicable characterization procedure, AND the sample location SHALL be physically marked either with a 
sticker or other durable marking containing the RIN, event, and bottle numbers (or if an IH sample, the IH 
sample number) of the sample. 

NOTE 2: A Property /Waste Release Evaluation (PNVRE) is required for all analytical samples to be 
transported offsite for analysis. However, the instructions for RCTs and Radiological Operations Foreman in 
the following sections may be waived if it is deemed by Radiological Engineering (Arlan Moore) that no assay 
is required due to building history and process knowledge, per 3-PRO-141-RSP 09.01, Unrestricted Release 
of Propetty, Material, Equipment, and Waste. 



T750E 

T750E-03012000-05- I 013 

ASBESTOS INSPECTOR'S REPORT 

2' x 4' white ceiling tile 

the undersigned Certified Asbestos Inspector, certification # n the state 

of Colorado, attest to the asbestos inspection and sampling results as described 

below, for the following facility (at RFETS): Trailer 750E. 

T750E-03012000-05- 
014 

General Facility Location: North Buffer Zone; South of new firing range. 

2' x 4' white ceiling tile None Detected 

INSPECTION RESULTS 
Trailer 750E contains ceiling tile, floor linoleum and drywall with no tape joint 
compound. Fiberglass insulation was found throughout the walls. The following 
table summarizes the results of the samples collected and the percent and type 
of asbestos detected: 

SAMPLE RESULTS e 
T750E-03012000-05- Brown sheet linoleum I I 20% Chrysotile in paper backing 

T750E-03012000-05- Brown sheet linoleum I 012 
20% Chrysotile in paper backing I 
None Detected 

T750E-03012000-05- Drywall (no tape joint compound) I 015 
None Detected 

T750E-03012000-05- Drywall (no tape joint compound) I 016 I None Detected I 
T750E-03012000-05- Drywall (no tape joint compound) None Detected 1 017 

INSPECTORS NAME SIGNATURE DATE 



e 

CHARACTERIZATION INSTRUCTION COVER SHEET 

Survey Area: N/A Survey Unit: N/A I Building: ~ - 9 0 3 ~  
Survey Unit Descriptio! 
Characterization Package 

T-903A 
Non-Radiological Concerns: Asbestos, PCB ballasts 

Ladder, scaffolding, or man-lift. CDPHE-certified asbestos inspector for inspections and sampling. RCTs to 
support sampling operations. 

Special Support Requirements 

Special Safety Precautions 
Fall protection is required for work above 6 ft. Respiratory protection at the discretion of IH. Access to roofs, 
stairs, or elevated structures may require additional approvals from security personnel. Refer to Activity 
Hazards Analysis and 3-PRO-165-RSP-07.02, "Contamination Monitoring Requirements" 

Sample containers must be labelled as described in the applicable Characterization Procedure. Obtain pre- 
printed, uniquely numbered sample labels from ASD or RLC project representative if applicable. 

La bel i n g Requirements 

C ha racte rizatio n I ns t ru ct i o n I m p le me n t at i o n 
This survey package is ready for implementation. Adequate detail is provided to allow implementation 
by the sampling team. DQO's and data evaluation requirements are covered in the Decontamination 
and Decommissioning Characterization Protocol, MAN -0 7 7 -D D C P . 



Survey Area: N ~ A  Survey Unit: N/A 1 Building: ~ - 9 0 3 ~  

Characterization Package 

SAMPLING AND SURVEY INSTRUCTIONS 

Minimum Survey & Sample Measurement Requirements 
Measurement I Amount & TvDe 

Media samples for 
asbestos analysis 

discretion of asbestos 
SEE NOTES 1 AND 

L. 

Inspection of 
fluorescent light 
fixtures for PCB 
ballasts 

All fluorescent light fixtures. 

Comments 
Sampler SHALL be a CDPHE Certified Asbestos 
Inspector; Sampling SHALL be performed according 
to PRO-563-ACPR, Asbestos Characterization 
Procedure; Inspection will determine precise sampling 
locations based upon accessibility. Sampler SHALL 
provide a map or sketch of precise sample locations 
and media (i.e., show pipes, ducts, etc) 
All PCB ballasts must be removed prior to disposition 
by certified individuals. 

NOTE 1: In order that sampling locations may be unequivocally located after sample analysis, sampling 
locations SHALL be documented on sample maps as well as the appropriate logs as required by the 
applicable characterization procedure, AND the sample location SHALL be physically marked either with a 
sticker or other durable marking containing the RIN, event, and bottle numbers (or if an IH sample, the IH 
sample number) of the sample. 

NOTE 2: A Property / Waste Release Evaluation (PANRE) is required for all analytical samples to be 
transported offsite for analysis. However, the instructions for RCTs and Radiological Operations Foreman in 
the following sections may be waived if it is deemed by Radiological Engineering (Arlan Moore) that no assay 
is required due to building history and process knowledge, per 3-PRO-141-RSP 09.01, Unrestricted Release 
of Property, Material, Equipment, and Waste. 



T903A 

T903A-03012000-05- 
008 

T903A-03012000-05- 
009 

T903A-03012000-05- 
01 0 

ASBESTOS INSPECTOR'S REPORT 

12" x 12" White floor tile with tan mastic None Detected 

Green sheet tile with brown mastic None Detected 

Green sheet tile with brown mastic None Detected 

I, the undersigned Certified Asbestos Inspector, certification # n the state 

of Colorado, attest to the asbestos inspection and sampling results as described 

below, for the following facility (at RFETS): Trailer 903A. 

General Facility Location: North Buffer Zone; South of existing firing range. 

INSPECTION RESULTS 
Trailer 903A contains two different types of floor tile. Fiberglass insulation was 
found throughout the walls. The following table summarizes the results of the 
samples collected and the percent and type of asbestos detected: 

SAMPLE RESULTS 

T903A-03012000-05- 12" X 12" White floor tile with tan mastic 1 007 I I None Detected I 

INSPECTOR'S NAME SIGNATURE DATE 
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CHARACTERIZATION INSTRUCTION COVER SHEET 

Survey Area: N/A Survey Unit: N/A 1 Building: ~ - 3 3 1 ~  

Survey Unit Descriptio! 
Characterization Package 

T-331 A 
Non-Radiological Concerns: Asbestos, PCB ballasts 

Ladder, scaffolding, or man-lift. CDPHE-certified asbestos inspector for inspections and sampling. RCTs to 
support sampling operations. 

Special Support Requirements 

Special Safety Precautions 
Fall protection is required for work above 6 ft. Respiratory protection at the discretion of IH. Access to roofs, 
stairs, or elevated structures may require additional approvals from security personnel. Refer to Activity 
Hazards Analysis and 3-PRO-I 65-RSP-07.02, "Contamination Monitoring Requirements" 

Sample containers must be labelled as described in the applicable Characterization Procedure. Obtain pre- 
printed, uniquely numbered sample labels from ASD or RLC project representative if applicable. 

La bel ing Requirements 

Characterization Instruction Implementation 
This survey package is ready for implementation. Adequate detail is provided to allow implementation 
by the sampling team. DQO's and data evaluation requirements are covered in the Decontamination 
and Decommissioning Characterization Protocol, MAN-077-DDCP. 

I 

Preparer Printed Name Preparer Sianature Date 

' *  i 

qssurance Reviewer Printed Quality Assurance Reviewer Signature Date 
Name 



Survey Area: NiA I Survey Unit: N/A 1 Building: ~ - 3 3 1 ~  

Survey Unit Description 
Characterization Package 

~ ~ ~~~ 

SAMPLING AND SURVEY INSTRUCTIONS 

Minimum Survey & Sample Measurement Requirements 
Measurement 

Media samples for 
asbestos analysis 

Inspection of 
fluorescent light 
fixtures for PCB 
ballasts 

Amount & Type 
At discretion of asbestos 
inspector. SEE NOTES 1 AND 
2. 

All fluorescent light fixtures. 

Comments 
Sampler SHALL be a CDPHE Certified Asbestos 
Inspector; Sampling SHALL be performed according 
to PRO-563-ACPR, Asbestos Characterization 
Procedure; Inspection will determine precise sampling 
locations based upon accessibility. Sampler SHALL 
provide a map or sketch of precise sample locations 
and media (i.e., show pipes, ducts, etc) 
All PCB ballasts must be removed prior to disposition 
by certified individuals. 

NOTE 1: In order that sampling locations may be unequivocally located after sample analysis, sampling 
locations SHALL be documented on sample m,aps as well as the appropriate logs as required by the 
applicable characterization procedure, AND the! sample location SHALL be physically marked either with a 
sticker or other durable marking containing the RIN, event, and bottle numbers (or if an IH sample, the IH 
sample number) of the sample. 

NOTE 2: A Property /Waste Release Evaluation (PNVRE) is required for all analytical samples to be 
transported offsite for analysis. However, the instructions for RCTs and Radiological Operations Foreman in 
the following sections may be waived if it is deemed by Radiological Engineering (Arlan Moore) that no assay 
is required due to building history and process knowledge, per 3-PRO-141-RSP 09.01, Unrestricted Release 
of Property, Material, Equipment, and Waste. 



T331A 

ASBESTOS INSPECTOR'S REPORT 

I, the undersigned Certified Asbestos Inspector, certification #  in the state 

of Colorado, attest to the asbestos inspection and sampling results as described 

below, for the following facility (at RFETS): Trailer 331A. 

General Facility Location: east of and adjacent to Building 331. 

INSPECTION RESULTS 
Several materials within the trailer posed the potential for containing asbestos, as 
evidenced by the large number of samples from ceiling panels, drywall, linoleum, 
and base material beneath the carpet. One occurrence of asbestos was 
detected in sample -01 0, representing the entire floor of the trailer; however, the 
asbestos was not in a friable form. Fiberglass insulation was identified inside the 
walls. e 

4 4'1 



SAMPLE RESULTS 

T331A-0308200005- 
009 

T331A-0308200005- 
01 0 

T331A-0309200005- 
001 

T331A-0309200005- 
002 

Sample 
Number Material Sampled & Location 

Tan mastic; white mastic/plaster/linoleum 

Tan mastic; brown tile 

Black Tar 

Black Tar 

T331A-0308200005- Tan/white ceiling tile 
001 

T331A-0308200005- Tan/white ceiling tile 
002 

T331A-0308200005- 
003 

T331A-0308200005- 
004 

T331A-0308200005- 
005 

T331A-0308200005- 
006 

T331A-0308200005- White linoleum 
007 

T331A-0308200005- White mastic/plaster/linoleum 
008 

White/gray wall covering; white/tan drywall 

White/gray wall covering; white/tan drywall 

White/gray wall covering; white/tan drywall 

Gray/white mastic; white plaster; white linoleum 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

None Detected 

12% Chrysotile; nonfriable 

None Detected 

None Detected 

SIGNATURE DATE 
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CHARACTERlZATlON INSTRUCTION COVER SHEET 

Survey Area: N/A SLrvey Unit: N/A I Building: ~ - 3 3 1 ~  

Survey Unit Descriptioi 
Characterization Package 

I B-331A 
I 



a 

SAMPLING AND SURVEY INSTRUCTIONS 

Survey Area: NIA Survey Unit: N/A 1 Building: ~ - 3 3 1 ~  

Survey Unit Descriptiojl 
Characterization Package 

Minimum Survey 2% Sample Measurement Requirements 
Measurement 

Media samples for 
asbestos analysis 

Inspection of 
fluorescent light 
fixtures for PCB 
ballasts 

Amount & TvDe 
At discretion of asbestos 
inspector. SEE NOTES 1 AND 
2. 

All fluorescent light fixtures. 

Comments 
Sampler SHALL be a CDPHE Certified Asbestos 
Inspector; Sampling SHALL be performed according 
to PRO-563-ACPR, Asbestos Characterization 
Procedure; I ns pect i o n wil I determine precise sa m pli ng 
locations based upon accessibility. Sampler SHALL 
provide a map or sketch of precise sample locations 
and media (i.e., show pipes, ducts, etc) 
All PCB ballasts must be removed prior to disposition 
by certified individuals. 

NOTE 1 : In order that sampling locations may be unequivocally located after sample analysis, sampling 
locations SHALL be documented on sample maps as well as the appropriate logs as required by the 
applicable characterization procedure, AND the sample location SHALL be physically marked either with a 
sticker or other durable marking containing the RIN, event, and bottle numbers (or if an IH sample, the IH 
sample number) of the sample. 

NOTE 2: A Property / Waste Release Evaluation (P/WRE) is required for all analytical samples to be 
transported offsite for analysis. However, the instructions for RCTs and Radiological Operations Foreman in 
the following sections may be waived if it is deemed by Radiological Engineering (Arlan Moore) that no assay 
is required due to building history and process knowledge, per 3-PRO-141-RSP 09.01, Unrestricted Release 
of Properfy, Material, Equipment, and Waste. 



B331A 

ASBESTOS INSPECTOR’S REPORT 

I, the undersigned Certified Asbestos Inspector, certification #  in the state 

of Colorado, attest to the asbestos inspection and sampling results as described 

below, for the following facility (at RFETS): Building 331A. 

General Facility Location: north and adjacent to Building 335. 

INSPECTION RESULTS 
Portions of the vvalls consist of Transitem (based on visual inspection). Asbestos 
contained within the Transite is not in friable form, but could become friable if 
disintegrated. 

SAMPLE RESUILTS 
None required; none taken. 

INSPECTORS NAME SIGNATURE DATE 
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CHARACTERIZATION INSTRUCTION COVER SHEET 

Survey Area: N/A Survey Unit: NIA I Building: B-987 

Survey Unit Descriptioi 
Characterization Package 

B-987 
Non-Radiological Concerns: Asbestos, PCB ballasts 

Ladder, scaffolding, or man-lift. CDPHE-certified asbestos inspector for inspections and sampling. RCTs to 
support sampling operations. 

Special Support Requirements 

Special Safety Precautions 
Fall protection is required for work above 6 ft. Respiratory protection at the discretion of IH. Access to roofs, 
stairs, or elevated structures may require additional approvals from security personnel. Refer to Activity 
Hazards Analysis and 3-PRO-165-RSP-07.02, "Contamination Monitoring Requirements" 

Sample containers must be labelled as described in the aoDlicable Characterization Procedure. Obtain pre- 
La bel i ng Requirements 

printed, uniquely numbered sample labels from ASD or RLC project representative if applicable. 
Characterization Instruction Implementation 
This survey package is ready for implementation. Adequate detail is provided to  allow implementation 
by the sampling team. DQO's and data evaluation requirements are covered in the Decontamination 
and  Decommissioning Characterization Protocol, MAN-077-DDCP. 



~ ~~~ 

SAMPLING AND SURVEY INSTRUCTIONS 

Survey Area: N/A Survey Unit: N/A I Building: B-987 

Survey Unit Descriptioi 
Characterization Package 

Minimum Survey & Sample Measurement Requirements 
Measurement 

Media samples for 
asbestos analysis 

Inspection of 
fluorescent light 
fixtures for PCB 
ballasts 

Amount & TvDe 
At discretion of asbestos 
inspector. SEE NOTES 1 AND 
2. 

All fluorescent light fixtures. 

Comments 
Sampler SHALL be a CDPHE Certified Asbestos 
Inspector; Sampling SHALL be performed according 
to PRO-563-ACPR, Asbestos Characterization 
Procedure; Inspection will determine precise sampling 
locations based upon accessibility. Sampler SHALL 
provide a map or sketch of precise sample locations 
and media (i.e., show pipes, ducts, etc) 
All PCB ballasts must be removed prior to disposition 
by certified individuals. 

NOTE 1 : In order that sampling locations may be unequivocally located after sample analysis, sampling 
locations SHALL be documented on sample maps as well as the appropriate logs as required by the 
applicable characterization procedure, AND the sample location SHALL be physically marked either with a 
sticker or other durable marking containing the RIN, event, and bottle numbers (or if an IH sample, the IH 
sample number) of the sample. 

NOTE 2: A Property / Waste Release Evaluation (PMRE) is required for all analytical samples to be 
transported offsite for analysis. However, the instructions for RCTs and Radiological Operations Foreman in 
the following sections may be waived if it is deemed by Radiological Engineering (Arlan Moore) that no assay 
is required due to building history and process knowledge, per 3-PRO-141-RSP 09.01, Unrestricted Release 
of Propetty, Material, Equipment, and Waste. 



B987 

ASBESTOS INSPECTOR'S REPORT 

I, the undersigned Certified Asbestos Inspector, certification #  in the state 

of Colorado, attest to the asbestos inspection and sampling results as described 

below, for the following facility (at RFETS): Building 987. 

General Facility Location: due west of Building 991, outside of protected area. 

INSPECTION RESULTS 
The roof consists of TransiteB, based on visual inspection, and could become 
friable if disintegrated; the remainder of the building consists of cinder block 
con st ru ct ion. 

SAMPLE RESULTS 
None required; none taken. 

A ,L ,- 7h24Q 0 

INSPECTOR'S NAME SIGNATURE DATE 
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OASIS Direct Analysis Measurement Result Information 

a The samples listed below were analyzed using the Oxford Alpha Spectroscopy Integrated System 
(OASIS) at the Rocky Flats Environmental Technology Site. These samples were counted directly in 
the alpha spectrometer chambers, without chemical preparation. The technical basis for this type of 
analysis has been established in TBD-00143, Direct Analysis of Alpha Emitters Using the Oxford 
Alpha Spectroscopy Integrated System (OASIS), and TBD-00153, Use of the OASIS for Direct 
Differentiation between Po-21 0 and DOE-enhanced Materials. 

In order to maintain the quality of OASIS measurements, the instrument is performance tested in 
accordance with Operations Order 00-771-228, Direct Analysis of Alpha Emitters Using the Oxford 
Alpha Spectroscopy Integrated System (OASIS). This Operations Order establishes the periodicity of 
performance test and background measurements, and the criteria against which these measurements 
are judged. All samples are counted by RCTs or RES qualified per JPM 036-1 19-53, Direct Analysis 
of Alpha Emitters Using the Oxford Alpha Spectroscopy Integrated System (OASIS) and approved by 
qualified RES. 

A sample of the calibration and performance test data is attached for your review. All such data are 
maintained by the OASIS analysts and are available for your perusal. 

The samples were I-in coupons with an area of 4.82 cm2. Calculation of the activity per 100 cm2 was 
performed assuming that samples were representative. Errors are quoted at one standard deviation, 
accounting for all associated analytical uncertainties. Uranium results refer to the presence of U-238, 
U-234, or U-235. 

Sample Number OASIS dpm f I s  dpm/100cm%l s 





Approved by: 

8771 dadiological Engineering 
303.966.7262 
303.212.5706 dp 



Oasis Device # 2 
RFETS; Golden, CO 

Apr 2 4 ,  2000 09:53:07 

9 Sample ID: 
Batch ID: 
Acquisition Start: 
Analysis Date : 
Procedure: 
Device : 
Analysis Method: 
Spectrum File: 

Calibrations: 
Enerqy = 2.127Ec02 

881A 00A1148-001.001 Type : Unknown 

unknown 
April 20, 2000 08:39:27 
April 24, 2000 09:52:59 
polonium210 samples 
Oasis:02:01 
ROI Analysis 
00000290.0XS LiveTime : 10,800.00 

+2.333E+OO * Chn Coeff. of Correlation: -0.998 
Calibkation Date: March 14, 2000 09:19:39 Std: 2:l energy cal 
Shape not Calibrated. 
Efficiency = 3.393E-01 k 4.339E-03 
Calibration Date: August 11, 1999 13:14:16 Std: AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 + 0.000 samp 

Aliquot Amount: 1.000 k 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keW (keV) 

' 1 Po218 Po218 5552.6 6077.8 5814 -6 2.3 
2 Po214 Po214 7420.0 7770.1 7594.8 1.2 

8521.5 8850.6 8684.3 2.3 
Po210 2263.7 5402.1 5177.6 2.3 4 Po210 

llJ ,' 3 Po212 

ROI ANALYSIS RESULTS 

ROI ID NET COUNTS BKG/INTERF CPM ROI TYPE 
Po2 18 0.2 f 1.0 0.76 1.33E-03 k 5.70E-03 Unknown 
Po2 14 -0.1 f 0.1 0.07 -3.84E-04 f 3.84E-04 Unknown 
Po212 0.9 * 1.0 0.14 4.79E-03 & 5.58E-03 Unknown 
Po210 154.7 k 13.0 13.35 0.859 f 0.072 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACTIVITY 

Po218 Po2 18 1.000 3.923-03 f 0.017 
Po2 14 Po214 1.000 -1.13E-03 rf: 1.13E-03 
Po212 1 .000  0.014 rf: 0.016 
Po210 Po2 10 1.000 2.532 f 0.215 

(dpm/samp) 

Activity 

ANALYSIS 

APPROVED 

reported 

REVIEWED 

BY: 

as 

BY: 

of April 20, 2000 08:39:27 / 

MDA 
( dpm 1 

9.29E-02 
5.90E-02 
6.50E-02 
2.48E-01 
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Oasis Device # 2 
RFETS; Golden, CO 

Apr 21, 2000 15:17:03 

e Sample ID: 
Batch ID: 
Acquisition Start: 
Analysis Date: 
Procedure: 
Device : 
Analysis Method: 
Spectrum File: 

881A 00A1148-002.001 

unknown 
April 21, 2000 07:49:49 
April 21, 2000 15:14:19 
polonium210 samples 
Oasis:02:01 
ROI Analysis 
00000297.0XS 

Type : Unknown 

LiveTime: 26,514 17 

Calibrations: 
Energy = 2.127E+02 +2.333E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: March 14, 2000 09:19:39 Std: 211 energy cal 
Shape not Calibrated. 
Efficiency = 3.393E-01 rf: 4.339E-03 
Calibration Date: August 11, 1999 13:14:16 Std: AS 4188 

. External Recovery No Ext.Recovery 

Original Sample Amount: 
1 . 0 0 0  f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 Po218 Po218 5552.6 6077.8 5814.6 2.3 
Po2 14 7420.0 7770.1 7594.8 1.2 

8521.5 8850.6 8684.3 1.2 
Po210 2263.7 5402.1 4683.0 4.7 

# NUCLIDE START END (keV) (keV) 

@ ; z;; 
4 Po210 

ROI ANALYSIS RESULTS 

ROI- ID 
Po218 
Po214 
Po212 
Po210 

NET COUNTS BKG/INTERF CPM ROI TYPE 
1.5 12.3 2.46 3.503-03 1 5.313-03 Unknown 
0.0 +_ 0.0 0.00 O.OOE+OO k O.OOE+OO Unknown 
-0.6 k 0.6 0.61 -1.39E-03 k 1.39E-03 Unknown 
273.8 +_ 18.2 36.21 0.620 k 0.041 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACT I VI T Y MDA 

Po218 PO218 1.000 0.010 k 0.016 6.17E-02 
Po214 Po2 14 1.000 O.OOE+OO rf: O.OOE+OO 1.80E-02 
Po212 1.000 -4.09E-03 rf: 4.09E-03 3.993-02 
Po2 10 Po210 1.000 1.826 k 0.124 1.8 6E-01 

(dpm/samp) (dpm) 

Activity reported as of Apri 

ANALYSIS REVIEWED BY: 

APPROVED BY: 
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Sample ID: 

Batch ID: 
e 0011148-003.001 

unknowns 
Acquisition S t a r t :  May 02, 2000 13:02:56 
Analysis Date: May 03, 2000 07:11:03 
Procedure: Po210 count 
Device : 0asis:Ol:Ol 
Analysis Method: ROI Analysis 
Spectrum File : 00000522.0XS 

Type : Unknown 

LiveTime: 28,800.00 

Calibrations: 
Energy = 3.865Et01 t2.790Et00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 03, 2000 17:45:10 Std: 1:l energy cal 
Shape not Calibrated. 
Efficiency = 3.041E-01 k 4.004E-03 
Calibration Date: April 07, 2000 09:49:29 S t d :  TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 5 0.000 samp 

Aliquot Amount : 1.000 5 0.000 samp 

ROI DATA 

R O I  ID ASSOCIATED EXTENTS PK EN FWHM 

1 Po218 Po218 5550.0 6104.5 5826.0 4.2 
2 PO214 Pa2 14 6588.5 7874.7 7229.6 2.8 

Po212 8393.8 8808.6 8599.7 2.8 
Po210 2180.3 5343.3 4531.3 2.8 

# NUCLIDE START END (keV) (keV) 

ROI ANALYSIS RESULTS 

ROI I D  
Po2 18 
Po214 
Po212 
Po210 

NET COUNTS BKG/INTERF CPM ROI TYPE 
19.7 _+ 4.7 1.33 0.041 k 9.753-03 Unknown 
1.3 i 1.6 0.67 2.78E-03 k 3.263-03 Unknown 
11.3 i 4.0 2.67 0.024 k 8.28E-03 Unknown 
161.7 k 13.9 19.33 0.337 i 0.029 Unknown 

NUCLIDE ANALYSIS RESULTS 

R O I  I D  ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 Po218 1.000 0.135 k 0.032 5.21E-02 
PO214 PO214 1.000 9.14E-03 k 0.021 4.23E-02 
Po212 Po212 1.000 0.078 k 0.027 6.61E-02 
Po2 10 Po2 10 1 .000  1.108 k 0.097 1.47E-01 

(dpm/samp) ( dpm 1 

Activity repoxted as of Ma 

ANALYSIS REVIEWED BY 

APPROVED BY: 

1 
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Oasis Device # 2 
RE'ETS; Golden, CO 

Apr 19, 2000 07:30:58 

Batch ID: 
Acquisition Start: 
Analysis Date: 
Procedure: 
Device : 
Analysis Method: 
Spectrum File : 

Calibrations: 
Energy = 2.1273+02 

881B coupon 00A1148-005.001 Type : Unknown 

unknown 
April 18, 2000 13:05:01 
April 19, 2000 07:30:52 
polonium210 samples 
Oasis:02:01 
ROI Analysis 
00000282.0XS LiveTime: 10,800.00 

+2.3333+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: March 14, 2000 09:19:39 Std: 2:l energy cal 
Shape not Calibrated. 
Efficiency = 3.3933-01 f 4.339E-03 
Calibration Date: August 11, 1999 13:14:16 Std: AS 4188 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 4 0.000 samp 

Aliquot Amount : 1 .000  4 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

Po218 5552.6 6077.8 5814.6 1.2 
Po2 14 7420.0 7770.1 7594.8 1.2 

8521.5 8850.6 8684.3 1.2 
4 Po210 Po210 2263.7 5402.1 5152.0 2.7 

# NUCLIDE START END ( keV) (keV) @';i E;; 
ROI ANALYSIS RESULTS 

R O I  ID NET COUNTS BKG/INTERF CPM ROI TYPE 
PO218 -1.0 4 0.5 1.00 '-5.56E-03 4 2.78E-03 Unknown 
Po214 0.0  k 0.0 0.00 O.OOE+OO +_ O.OOE+OO Unknown 
Po212 -0.3 k 0.3 0.25 -1.393-03 k 1.393-03 Unknown 
Po210 358.3 j, 19.4 14.75 1.990 k 0.108 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM . PROB ACT I V I T Y 

Po218 Po218 1.000 -1.64E-02 4 8.19E-03 
Po2 14 Po214 1 .I 000 O.OOE+OO k O.OOE+OO 
Po212 1.000 -4.09E-03 k 4.093-03 
Po210 Po2 10 1.000 5.866 4 0.327 

(dpm/samp) 

Activity reported as of April 18, 2000 13:05:01 

ANALYSIS REVIEWED BY: 
I 1 

- 

MDA 
( dpm 1 

1.05E-01 
4.4 3E-02 
7.443-02 
2.76E-01 

APPROVED BY: 
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00A1148-006.001 Type : Unknown 

Batch ID: 
Acquisition Start: 
Analysis Date : 
Procedure: 
Device : 
Analysis Method: 
Spectrum File: 

unknowns 
May 01, 2000 15:37:58 
May 02, 2000 06:53:01 
Po210 count 
Oasis:01:02 
ROI Analysis 
00000521.0XS LiveTime: 28,800 00 

Calibrations: 
Energy = 5.823E+01 +2.790E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 07, 2000 14:55:56 Std: 1:2 energy cal 
Shape not Calibrated. 
Efficiency = 3.089E-01 rf: 4.062E-03 
Calibration Date: April 07, 2000 15:15:30 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1 . 0 0 0  rf: 0.000 samp 

Aliquot Amount: 1 . 0 0 0  rf: 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN EWHM 

1 ~02113 Po218 5550.0 6104.5 6038.1 2.8 
2 Po214 Po214 6588.5 7874.7 7229.6 2.8 

# NUCLIDE START END (keW (keW 

, 3 Po212 Po212 8393.8 8808.6 8775.5 3.5 
, 4 Po210 Po210 2180.3 5343.3 5234.5 3.3 

.- 

ROI ANALYSIS RESULTS 

e 
ROI ID 
Po218 
Po214 
PO212 
Po210 

NET COUNTS BKG/lNTERF CPM ROI TYPE 
41.0 k 6.4 0.00 0.085 k 0.013 Unknown 
8.3 5 3.1 0.68 0.017 k 6.41E-03 Unknown 
48.0 k 6.9 0.00 0.100 rf: 0.014 Unknown 
524.7 _+ 23.4 12.31 1.093 rf: 0.049 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI. ID ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 Po218 1 - 000 0.276 rf: 0.043 1.82E-02 
Po214 Po214 1.000 0.056 rf: 0.021 4.21E-02 
Po212 Po212 1 . 0 0 0  0.324 rf: 0.047 1.82E-02 
Po210 Po2 10 1.000 3.538 k 0.164 1.19E-01 

(dpm/samp) (dpm) 

Activity reported as of Ma 

ANALYSIS REVIEWED BY 

APPROVED BY: 
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Oasis Device # 2 
RFETS; Golden, CO 

Apr 21,  2000 15:18:44 

a Sample I D :  881A 00A1148-007.001 

Batch ID: unknown 
Acquisition Start: April 21, 2000 07:40:11 
Analysis Date: April 21, 2000 15:12:57 
Procedure: polonium210 samples 
Device : Oasis:02:04 
Analysis Method: ROI Analysis 
Spectrum File: 00000298.0XS 

Type : Unknown 

LiveTime: 10,800.00 

Calibrations: 
Energy = 1.412E+02 +2.389E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 05, 2000  09:30:14 Std: AS 4188 
Shape not Calibrated. 
Efficiency = 3.398E-01 f 4.596E-03 
Calibration Date: April 05, 2000 09:40:39 Std: AS 4188 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 k 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 PO218 Po218 5552.6 6077.8 5815.3 2.4 
Po2 14 7420.0 7770.1 7595.2 1.2 

8521.5 8850.6 8684.6 1.2 
Po210 2263.7 5402.1 5026.9 2.4 

# NUCLIDE START END (keV) (keV) 

m,/ '3 E;;; 
4 Po210 

ROI ANALYSIS RESULTS 

ROI ID 
Po218 
Po214 
Po212 
Po210 

ROI ID 

Po218 
Po2 14 
Po2 12 
Po210 

NET COUNTS BKG/INTERF CPM ROI TYPE 
1.3 f 1.5 0.72 7.143-03 k 8.10E-03 Unknown 

-0.2 f 0.2 0.18 -9.93E-04 rt 9.93E-04 Unknown 
-0.4 k 0.3 0.36 -1.993-03 rt 1.40E-03 Unknown 
210.7 f 15.2 17.34 1.170 f 0.084 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 1 . 0 0 0  0.021 f 0.024 9.36E-02 
Po2 14 1.000 -2.92E-03 k 2.92E-03 6.8 9E-02 

1.000 -5.85E-03 rt 4.13E-03 7.92E-02 
Po2 10 1.000 3.444 f 0.253 2.87E-01 

(dpm/samp) ( dpm 1 

Activity reported as 

ANALYSIS REVIEWED BY: 

APPROVED BY: 



m 

23-15 



Sample ID: 0011148-008.001 Type : Unknown 

Batch ID: 
Acquisition Start: 
Analysis Date : 
Procedure: 
Device : 
Analysis Method: 
Spectrum File : 

unknowns 
May 02, 2000 16:31:11 
May 03, 2000 08:08:44 
Po210 count 
Oasis:01:02 
ROI Analysis 
00000517.0XS iveTime: 28,80 - 0 0  

Calibrations: 
Energy = 5.823E+01 + 2 . 7 9 0 E t 0 0  * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 07, 2000 14:55:56 Std: 1:2 energy cal 
Shape not Calibrated. 
Efficiency = 3.089E-01 f 4.062E-03 
Calibration Date: April 07, 2000 15:15:30 Std: TS4189 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 _+ 0.000 samp 

Aliquot Amount : 1.000 +_ 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN EWHM 

1 Po218 Po218 5550.0 6104.5 5826.0 2.8 
2 PO214 Po214 6588.5 7874.7 7229.6 2.8 
3 Po212 Po212 8393.8 8808.6 8599.7 2.8 0 4 Po210 Po210 2180.3 5343.3 w 5 . 6  6.5 

# NUCLIDE START END (keV) ( keV) 

ROI ANALYSIS RESULTS 

ROI ID 
Po218 
Po214 
Po212 
Po210 

NET COUNTS BKG/INTERF CPM ROI TYPE 
6.0 k 2.4 0.00 0.013 k 5.10E-03 Unknown 
0.3 t- 1.2 0.68 6.58E-04 rf 2.523-03 Unknown 
3.0 t 1.7 0.00 6.25E-03 k 3.61E-03 Unknown 

878.7 k 30.0 12.31 1.831 f 0.062 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 Po218 1.000 0.040 rf 0.017 1.82E-02 
Po214 PO214 I. 000 2.13E-03 k 8.17E-03 4.21E-02 
Po212 Po212 1 . 0 0 0  0.020 k 0.012 1.82E-02 
Po210 Po210 1.000 5.926 f 0.217 1.19E-01 . 

( dpml samp 1 ( dpm) 

Activity reported as of May 

ANALYSIS REVIEWED BY: 

APPROVED BY: 
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Sample ID: OO~l148-009.001 Type : Unknown 

Batch ID: unknowns 
Acquisition Start: May 03, 2000 08:42:23 
Analysis Date: May 03, 2000 16:42:46 
Procedure: Po210 count 
Device : Oasis:01:04 
Analysis Method: ROI Analysis 
Spectrum File: 00000527.0XS LiveTime: 28,800 

Calibrations: 
Energy = 8.600EtOl t2.746E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 12, 2000 10:28:56 Std: 1:4 energy cal 
Shape not Calibrated. 
Efficiency = 3.084E-01 f 4.055E-03 
Calibration Date: April 12, 2000 11:45:10 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1 . 0 0 0  f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN EWHM 

1 Po218 Po218 5550.0 6104.5 5826.2 2.7 
2 Po214 Po2 14 6588.5 7874.7 7232.4 15.8 
3 Po212 Po212 8393.8 8808.6 8600.1 2.7 

# NUCLIDE START END ( keV 1 (keV) 

e-,! 4 Po210 
ROI ID 
Po218 
Po214 
Po212 
Po210 

ROI ID 

Po2 18 
Po214 
Po212 
Po210 

Po210 2180.3 5343.3 5186.2 3.6 

ROI ANALYSIS RESULTS 

00 

NET COUNTS BKG/INTERF CPM ROI TYPE 
2.7 f 2.2 1.33 5.563-03 & 4.61E-03 Unknown 
-0.7 f 0.7 0.67 -1.393-03 & 1.39E-03 Unknown 
6.0 3t 2.4 0.00 0.013 f 5.10E-03 Unknown 

552.7 f 23.9 11.33 1.151 f 0.050 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 I. 000 0.018 k .0.015 5.14E-02 
Po214 1.000 -4.5OE-03 f 4.5OE-03 4.17E-02 
Po212 1.000 0.041 1 0.017 1.83E-02 
Po210 1 - 000 3.134 f 0.169 I. 15E-01 

(dpm/samp) (dpm) 

Activity reported as 

ANALYSIS REVIEWED BY 

APPROVED BY: 

Page 1 



8-f 9 



Oasis Device # 2 
RE'ETS; Golden, CO 

Apr 18, 2000 14:46:41 

Sample ID: 883B coupon 00A1148-010.001 Type : Unknown 

Batch ID: unknown 
Acquisition Start: April 18, 2000 13:06:25 
Analysis Date: April 18, 2000 14:46:35 
Procedure: polonium210 samples 
Device : Oasis:02:03 
Analysis Method: ROI Analysis 
Spectrum File : 00000284.0XS LiveTime: 6,005.32 

Calibrations: 
Energy = 1.604E+02 +2.389E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 04, 2000 15:34:53 Std: 2:3 energy cal 
Shape not Calibrated. 
Efficiency = 3.357E-01 k 4.547E-03 
Calibration Date: April 05, 2000 09:20:34 Std: AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1 . 0 0 0  k 0.000 samp 

Aliquot Amount : 1 . 0 0 0  rt 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 Po218 Po218 5552.6 6077.8 5815.3 1.2 
2 Po214 Po214 7420.0 7770.1 7595.1 1.2 
3 Po212 8521.5 8850.6 8686.9 1.2 
4 Po210 Po2 10 2263.7 5322.8 5163.1 2 . 4  

# NUCLIDE START END (keV) 

ROI ANALYSIS RESULTS 

ROI ID 
Po218 
Po214 
Po212 
Po2 10 

NET COUNTS BKG/INTERF C PM ROI TYPE 
-0.1 * 0.1 0.14 -1.39E-03 f 1.39E-03 Unknown 
-0.3 k 0 .2  0.28 -2.78E-03 k 1.96E-03 Unknown 
0.0 k 0.0 0.00 o.ooE+OO f O.OOE+OO Unknown 

140.3 k 12.1 5.70 1.402 k 0.121 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACTIVITY. MDA 

Po2 18 Po218 1 . 0 0 0  -4.14E-03 f 4.14E-03 1.19E-01 
Po2 1 4  PO2 14 1.000 -8.27E-03 k 5.85E-03 1.36E-01 
Po212 1 . 0 0 0  O.OOE+OO It O.OOE+OO 8.05E-02 
Po210 Po210 1 . 0 0 0  4.175 f 0.365 3.30E-01 

(dpm/samp) ( dpm 1 

Activity reported as 

ANALYSIS REVIEWED BY: 

APPROVED BY: 
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Oasis Device # 2 
REZTS; Golden, CO 

Apr 2 4 ,  2000 09:54:10 

883B coupon OOA1148-011.001 Type : Unknown Sample ID: 

Batch ID: unknown 
Acquisition Start: April 18, 2000 13:06:24 
Analysis Date: April 24, 2000 09:54:04 
Procedure: polonium210 samples 
Device : Oasis:02:02 
Analysis Method: ROI Analysis 
Spectrum File : 00000283.0XS LiveTime: 10,800 , o o  
Calibrations: 
Energy = 1.436E+01 +2.491E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 04, 2000 15:25:18 Std: 2 : 2  energy calibration 
Shape not Calibrated. 
Efficiency = 3.436E-01 f 4.641E-03 
Calibration Date: April 05, 2000 09:05:57 S t d :  AS 4188 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1 . 0 0 0  f 0.000 samp 

Aliquot Amount: 1.000 k 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN EWHM 
# NUCLIDE START END (keV) (keV) 
1 PO218 Po218 5552.6 6077.8 5814.5 2.5 
2 PO214 Po214 7420.0 7770.1 7593.4 2.5 

8521.5 8850.6 8687.1 2.5 
Po210 2263.7 5322.8 5159.2 4.7 

ROI ANALYSIS RESULTS 

ROI ID 
Po218 
PO2 14 
Po212 
Po210 

NET COUNTS BKG/INTERF CPM ROI TYPE 
0.5 +_ 1.5 1.50 2.78E-03 k 8.56E-03 Unknown 
0.3 k 1.1 0.75 1.393-03 +_ 6.05E-03 Unknown 
1.0 +_ 1.0 0.00 5.56E-03 k 5.56E-03 Unknown 

268.0 k 16.8 12.00 1.489 +_ 0.093 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSQC NUC EMM. PROB ACTIVITY MDA 

PO218 Po218 1 * 000 8.09E-03 k 0.025 1.17E-01 
PO214 PO2 14 1.000 4.04E-03 k 0.018 9.53E-02 
Po212 1.000 0.016 k 0.016 4.38E-02 

Po210 1.000 4.334 k 0.278 2.50E-01 Po210 

(dpm/samp) ( dpm ) 

Activity reported as 

ANALYSIS REVIEWED BY 

- APPROVED BY: 
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Sample ID: 00A1148-012.001 Type : Unknown 

Batch ID: unknowns 
Acquisition Start: May 93, 2000 16: 57 : 27 
Analysis Date: May 04, 2000 07:06:32 
Procedure: Po210 count 
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum File : 00000538.0XS LiveTime: 28,800 00 

Calibrations: 
Energy = 6.596E+Ol +2.779E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 24, 2000 13:03:27 Std: 1:3 Energy Cal 
Shape not Calibrated. 
Efficiency = 3.120E-01 f 4.098E-03 
Calibration D a t e :  April 24, 2000 10:05:48 Std: TS4189 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 k 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN EWHM 

1 Po218 Po218 5550.0 6104.5 6055.4 2.8 
2 PO214 PO214 6588.5 7874.7 7231.0 2.8 
3 Po212 Po212 8393.8 8808.6 8601.2 2.8 

' 4 Po210 Po210 2180.3 5343.3 5179.9 3.9 

# NUCLIDE START END (keV) (keV) 

ROT ANALYSIS RESULTS 

ROI ID 
Po2 18 
Po2 14 
Po212 
Po210 

NET COUNTS BKG/INTERF CPM ROI TYPE 
18.7 f 4.6 1.33 0.039 k 9.52E-03 Unknown 
-1.7 f 1.7 2.67 -3.47E-03 k 3.47E-03 Unknown 
9.0 f 3.0 0.00 0.019 f 6.25E-03 Unknown 

836.0 2 29.4 18.00 1.742 k 0.061 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 Po218 1 . 0 0 0  0.125 k 0,031 5.08E-02 
Po2 14 PO2 14 1 . 0 0 0  -1.llE-02 f 0.011 6.44E-02 
Po212 p0;112 1.000 0.060 f 0.020 1.81E-02 
Po2 10 Po210 1 - 000 5.582 f 0 , 2 1 0  1.38E-01 

(dpm/samp) ( dpm 1 

Activity 

ANALY S I S 

APPROVED 

reported 

REV1 EWE D 

BY: 

as 

BY 
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Sample ID: OOAl148-014 - 001 
Batch ID: unknowns 
Acquisition Start: April 25, 2000 14:44:23 
Analysis Date: April 25, 2000 18:07:01 
Procedure: Po220 count 
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum File: 00000491.0XS 

Type : Unknown 

LiveTime: 10,800.00 

Calibrations: 
Energy = 6.596E+01 +2.779E+OO * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 24, 2000 13:03:27 Std: 1:3 Energy Cal 
Shape not Calibrated. 
Efficiency = 3.120E-01 t 4.098E-03 
Calibration Date: April 24, 2000 10:05:48 Std: TS4189 

External Recovery No Ext . Recovery 
Original Sample Amount: 

1 . 0 0 0  k 0.000 samp 
Aliquot Amount: 1 . 0 0 0  f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 Po218 Po218 5550.0 6104.5 5827.5 2.8 
2 Po214 Po214 6588.5 7874.7 7231.0 2.8 

8601.2 416.9 3 Po212 Po212 8393.8 
4 Po210 Po210 2180.3 5343.3 4715.7 4.9 

# NUCLIDE START END (keV) (keV) 

8808.6 
I 

ROI ANALYSIS RESULTS 

ROI ID 
Po218 
Po214 
Po212 
Po210 

ROI ID 

Po218 
Po214 
Po212 
Po210 

Activity 

ANALYSIS 

APPROVED 

NET COUNTS BKG/INTERF CPM ROI TYPE 
1.7 t 1.4 0.33 9.29E-03 2 7.89E-03 Unknown 
1.6 2 1.4 0.42 8.77E-03 t 7.9OE-03 Unknown 
0.0 k 0.0 0.05 -2.60E-04 5 2.6OE-04 Unknown 

444.1 f 21.2 6.94 2.467 +. 0.118 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT IV I TY MDA 

Po218 1 . 0 0 0  0.030 f 0.025 8.25E-02 
Po214 1 - 000 0.028 t 0.025 8.71E-02 
Po2 12 1 . 0 0 0  -8.35E-04 & 8.35E-04 6.12E-02 
Po210 1 - 000 7.907 f 0.392 2.06E-01 

(dpm/samp) ( dpm ) 

reported 

REVIEWED 

BY: 
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Sample ID: 00A1148-015.001 

Batch ID: unknowns 
Acquisition Start: May 05, 2000 07:09:38 
Analysis Date: May 05, 2000 14:25:24 
Procedure: Po210 count 
Device : Oasis:01:04 
Analysis Method: ROI Analysis 
Spectrum File : 00000545.0XS 

Type : Unknown 

LiveTime: 25,200.00 

Calibrations: 
Energy = 8.600E+01 +2.746E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 12, 2000 10:28:56 Std: 1:4 energy cal 
Shape not Calibrated. 
Efficiency = 3.084E-01 f 4.055E-03 
Calibration Date: April 12, 2000 11:45:10 Std: TS4189 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN EWHM 
# NUCLIDE START END (keV) (keV) 
1 Po218 Po218 5550.0 6104.5 6048.6 3.4 
2 Po214 Po214 6588.5 7874.7 7232.4 2.7 
3 Po212 Po212 8393.8 8808.6 8723.7 4.4 
4 Po210 Po2 10 2180.3 5343.3 5101.1 6.0 

ROI ANALYSIS RESULTS 

ROI ID 
Po2 18 
Po214 
Po212 
Po210 

BKG/INTERF CPM ROI TYPE NET COUNTS 
24.0 f 4.9 0 .00  0.057 It 0.012 Unknown 
10.8 f 3.6 1.17 0.026 k 8.483-03 Unknown 
33.8 3t 6.0 1.17 0.081 k 0.014 Unknown 
898.9 f 30.3 11.08 2.140 rt 0.072 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACTIVITY 

Po218 Po218 1.000 0.185 k 0.038 
Po214 Po214 1.000 0.084 f 0.028 
Po212 Po212 1.000 0.261 f 0.046 
Po210 Po210 1 - 000 6.940 f 0.251 

( dpm/ s amp 1 

Activity reported as of May 0 

ANALYSIS REVIEWED BY: 

APPROVED BY: 0 

M DA 
( dpm 1 

2.09E-02 
5.54E-02 
5.54E-02 
1 - 27E-01 
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Sample ID: OOAl148-016.001 "ype : Unknown 

Batch ID: unknowns 
Acquisition Start: April 25, 2000 14:34:41 
Analysis Date: April 25, 2000 18:32:19 
Procedure: Po210 count 
Device : 0asis:Ol:Ol 
Analysis Method: ROI Analysis 
Spectrum File: 00000490.0XS LiveTime: 1 0 , 8 0 0 . 0 0  

Calibrations: 
Energy = 3.865E+01 +2.79OE+OO * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 03, 2000 17:45:10 Std: 1:l energy cal 
Shape not Calibrated. 
Efficiency = 3.041E-01 * 4.004E-03 
Calibration Date: April 07, 2000 09:49:29 Std: TS4189 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 f 0.000 sarnp 

Aliquot Amount: 1.000 k 0.000 sarnp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keV) (keV) 
1 Po218 ~0218 5550.0 6104.5 5826. o 2.8 
2 Po214 Po214 6588.5 7874.7 7229.6 2.8 
3 €0212 PO212 8393.8 8808.6 8599.7 1.4 0,' 4 Po210 Po2 10 2180.3 5343.3 5150.8 3.8 

ROI ANALYSIS RESULTS 

ROI ID 
€02 18 
Po214 
Po2 12 
Po2 1 0  

NET COUNTS BKG/INTERF C PM ROI TYPE 
0.5 k 1.0 0.47 2.95E-03 _+ 5.62E-03 Unknown 
0.7 k 1.0 0.28 3.99E-03 k 5.59E-03 Unknown 
-0.1 k 0.1 0.09 -5.21E-04 k 3.68E-04 Unknown 
394.4 k 20.0 6.56 2.191 f 0.111 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. €ROB ACT I VI TY MDA 

Po218 Po218 1.000 9.71E-03 f q.018 9.16E-02 
Po214 Po214 1.000 0.013 +_ 0.018 8.21E-02 
Po212 
Po2 1 0  Po2 10 1.000 7.207 +_ 0.378 2.07E-01 

(dpm/samp 1 ( dpm 1 

Po2 12 1.000 -1.71E-03 _+ 1.21E-03 6. 83~-02 

Activity reported as of Apri 

ANATJYSIS REVTEWED BY: 

APPROVED BY: 

Page 1 
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Sample ID: OOA1148-017.001 

Batch ID: unknowns 
Acquisition Start: April 25, 2000 11:09:58 
Analysis Date : April 25, 2000 14:11:29 
Procedure : Po210 count 
Device : 0asis:Ol:Ol 
Analysis Method: ROI Analysis 
Spectrum File: 00000486.0XS 

Type: unknown 

LiveTime: 10,800.00 

Calibrations: 
Energy = 3.865Ec01 +2.790E+00 * Chn Coef f .  of Correlation: -0.998 
Calibration Date: April 03, 2000 17:45:10 Std: 1:l energy cal 
Shape not Calibrated. 
Efficiency = 3.041E-01 f 4.004E-03 
Calibration Date: April 07, 2000 09:49:29 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 k 0.000 samp 

Aliquot Amount: 1.000 +_ 0.000 samp 

ROI DATA 

ROI ID 

, 
3 Po212 
4 Po210 

ROI ID 
Po218 
Po2 14 
Po2 12 
Po210 

ROI ID 

Po218 
Po2 14 
Po212 
Po2 10 

ASSOCIATED EXTENTS PK EN FWHM 

Po218 5550.0 6104.5 5826.0 2.8 
Po2 14 6588.5 7874.7 7229.6 2.8 
Po212 8393.8 8808.6 8599.7 1.4 
Po2 10 2180.3 5343.3 5178.7 6.5 

NUCLIDE START END (keV) (keW 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
0.5 f 1.0 0.47 2.953-03 k 5.62E-03 Unknown 
1.7 k 1.4 0.28 9.55E-03 k 7.88E-03 Unknown 
-0.1 f 0.1 0.09 -5.21E-04 5 3.68E-04 Unknown 
280.4 rt 17.0 6.56 1.558 f 0.094 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT I V 1.T Y MDA 

Po2 18 1.000 9.716-03 rt 0.018 9.16E-02 
PO214 1.000 0.031 f 0.026 8.21E-02 
Po212 1 . 0 0 0  -1.71E-03 f 1.21E-03 6.83E-02 
Po2 10 ,1 .000 5.124 f 0.317 .2.07E-01 

(dpm/sampl ( dpm 1 

Activity reported as of A 

ANALYSIS REVIEWED BY 

.APPROVED BY: 

Page 1 
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Sample ID: 00A1148-018.001 

Batch ID: unknowns 
Acquisition Start: May 04, 2000 13:14:27 
Analysis Date : May 04, 2000 16:17:04 
Procedure: Po210 count 
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum File: 00000541.0XS 

Type : Unknown 

LiveTime: 10,800.00 

Calibrations: 
Energy = 6.596Ec01 +2.7793+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 24, 2000 13:03:27 Std: 1:3 Energy Cal 
Shape not Calibrated. 
Efficiency = 3.120E-01 k 4.098E-03 
Calibration Date: April 24, 2000 10:05:48 Std: TS4189 

External Recovery No Ext.Recovery 

Air Filter Analysis Parameters: 
Sample Type: Unknown 
Air Filter Time on: May 04, 2000 1 3 : 1 2 : 0 9  
Air Filter Time off: May 0 4 ,  2 0 0 0  13:12:09 
Total Collect Time: 0.000 hours 
Air Volume: 1.000 f 0.000 samp 

@>ROI ID 

ROI DATA 

ASSOCIATED EXTENTS PK EN FWHM 
# NUCLIDE START END (keW ( keV) 
1 Po218 Po218 5550.0 6104.5 5827.5 2.8 
2 Po214 Po214 6588.5 7874.7 7231.0 2.8 
3 Po212 Po2 1 2  8393.8 8808.6 8601.2 2.8 
4 Po210 Po210 2180.3 5343.3 5174.3 3 . 7  

ROI ANALYSIS RESULTS 

ROI ID 
Po2 18 
Po214 
Po212 
Po210 

NET COUNTS BKG/INTERF CPM ROI TYPE 
5.5 k 2.5 0.50 0.031 f 0.014 Unknown 
0.0 k 1.1 1.00 0.00E+00 k 6.21E-03 Unknown 
4.0 f 2.0 0.00 0 . 0 2 2  k 0.011 Unknown 

189.3 k 14.1 6.75 1.051 k 0.078 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 

Po218 Po2 18 1 . 0 0 0  0.098 k 0.044 9.45E-02 
Po2 14 Po2 14 1 . 0 0 0  O.OOE+OO f 0.020 1.14E-01 
Po2 12 Po212 1.000 0.071 f 0.036 4.82E-02 
Po210 Po2 10 1.000 3.370 +_ 0.254 2.18E-01 

(dpm/samp) (dpm/sampl 

Activity reported as of May 

ANALYSIS REVIEWED BY: 

APPROVED BY: 
0 
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Sample ID: OO~l148-019.001 

Batch ID: unknowns 
Acquisition Start: April 24, 2000 08:34:57 
Analysis Date: April 24, 2000 12:00:58 
Procedure: Po210 count 
Device : 0asis:Ol:Ol 
Analysis Method: ROI Analysis 
Spectrum File : 0 0 0 0 0 4 6 0 .  OXS 

Type: Unknown 

LiveTime: 12,297.00 

Calibrations: 
Energy = 3.865E+01 +2.790E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 03, 2000 17:45:10 Std: 1:l energy cal 
Shape not Calibrated. 
Efficiency = 3.041E-01 f 4.004E-03 
Calibration Date: April 07, 2000 09:49:29 Std: TS4189 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID‘ 

3 Po212 
4 Po210 

ROI ID 
PO218 
Po2 14 
Po212 
Po210 

ROI ID 

Po218 
Po2 14 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN FWHM 

Po218 5550.0 6104.5 5826.0 2.8 
Po2 14 6588.5 7874.7 7229.6 1.4 
Po212 8393.8 8808.6 8599.7 1.4 
Po210 2180.3 5343.3 5187.0 3.5 

NUCLIDE START END (keW (keV) 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
0.5 rf- 1.0 0.53 2.28E-03 rf- 4.95E-03 Unknown 
-0.3 * 0.1 0.32 -1.56E-03 f 6.38E-04 Unknown 
-0.1 t 0.1 0.11 -5.21E-04 f 3.683-04 Unknown 
732.5 f 27.2 7.47 3.574 k 0.133 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT IVI TY MDA 

P O 2  18 1.000 7.48E-03 f 0.016 8.30E-02 
PO2 14 1.000 -5.14E-03 k 2.10E-03 7.41E-02 
Po2 12 1 - 000 -1.71E-03 k 1.21E-03 6.llE-02 
Po210 1.000 11.755 f 0.463 1.92E-01 

(dpm/samp) ( dpm 1 

Activity reported as of April 24, 2000 08:34:57 

ANALYSIS REVIEWED BY: ‘F-- .Apf Qa 
I/ 

APPROVED BY: 

_Page 1 
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0 
Oasis Device # 2 

RFETS; Golden, CO 
Apr 24, 2000 13:13:21 

Sample ID: OOA1148-020.001 

Batch ID: unknown 
Acquisition Start: April 24, 2000 09:31:54 
Analysis Date: April 24, 2000 13:12:30 
Procedure: polonium210 samples 
Device : Oasis:02:01 
Analysis Method: ROI Analysis 
Spectrum File: 00000301.0XS 

Type : Unknown 

LiveTime: 10,800 - 0 0  

Calibrations: 
Energy = 2.127E+02 +2.333E+OO * Chn Coeff. of Correlation: -0.998 
Calibration Date: March 14, 2000 09:19:39 Std: 2:l energy cal 
Shape not Calibrated. 
Efficiency = 3.393E-01 k 4.339E-03 
Calibration Date: August 11, 1999 13:14:16 Std: AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1 . 0 0 0  k 0.000 samp 

Aliquot Amount: 1.000 k 0.000 samp 

ROT DATA 

ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE START END (keW (keV) 
Po218 5552.6 6077.8 5814.6 1.2 
Po2 14 7420.0 7770.1 7594.8 2.3 

3 Po212 8521.5 8850.6 8684.3 1.2 
4 Po210 Po210 2263.7 5402.1 5107.6 3 . 5  

0:; 
2 Po214 

ROI ANALYSIS RESULTS 

ROI ID 
Po218 
Po214 
Po212 
Po2 10 

NET COUNTS BKG/INTERF CPM ROI TYPE 
-0.8 f 0.2 0.76 -4.23E-03 f 1.27E-03 Unknown 
0.9 f 1.0 0.07 5.17E-03 f 5.57E-03 Unknown 
-0.1 f 0.1 0.14 -7.69E-04 k 5.43E-04 Unknown 
544.7 f 23.6 13.35 3.026 f 0.131 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACT I VI T Y MDA 

Po218 PO2 18 I .  000 -1.25E-02 f 3.76E-03 9.293-02 
Po214 Po214 1 * 000 0.015 _+ 0.016 5.90E-02 
Po212 I. 000 -2.27E-03 f 1.60E-03 6.50E-02 
Po210 Pb210 1.000 8.918 & 0.404 2.48E-01 

( dpm/ samp 1 (dpm) 

Activity reported as of Apri 

ANALYSIS REVIEWED BY: 

\APPROVED BY: 
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Sample ID: 00A1148-021.001 Type: unknown 

Batch ID: unknowns 
Acquisition Start: May 03, 2000 16:40:24 
Analysis Date: May 04, 2000 09:lO:OO 
Procedure: Po210 count 
Device : 0asis:Ol:Ol 
Analysis Method: ROI Analysis 
Spectrum File: 00000533.0XS LiveTime: 51,200.00 

Calibrations: 
Energy = 3.865E+01 +2.790E+00 * Chn Coef f .  of Correlation: -0.998 
Calibration Date: April 03, 2000 17:45:10 Std: 1:1 energy cal 
Shape not Calibrated. 
Efficiency = 3 .041E-01  t 4.004E-03 
Calibration Date: April 07, 2000 0 9 : 4 9 : 2 9  Std: TS4189 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 i: 0.000 samp 

Aliquot Amount: 1.000 i: 0.000 samp 

ROI ID 
# 

\ 1 Po218 a -2 2 Po214 
3 Po212 
4 Po210 

ROI ID 
Po2 18 
Po2 1 4  
Po212 
Po210 

ROI ID 

Po218 
Po214 
Po212 
Po210 

ROI DATA 

ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE START END (keV) (kev) 
Po218 5550.0 6104.5 6046.5 3.5 
Po2 14 6588.5 7874.7 7676.1 4.2 
Po212 8393.8 8808.6 8772.8 11.2 
Po210 2180.3 5343.3 5228.9 6.2 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
47.6 k 7.3 2.37 . 0.056 +_ 8.52E-03 Unknown 
30.8 +_ 5.8 1.19 0,036 k 6.773-03 Unknown 
47.3 +_ 7.6 4 -74 0.055 k 8.90E-03 Unknown 

2,565.6 _+ 51.4 34 * 37 3.007 k 0.060 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

Po2 18 1.000 0.184 +_ 0.028 3.93E-02 
0.119 f 0.022 3.08E-02 Po214 1.000 

Po2 12 1.000 0.182 f 0.029 5.12E-02 
Po210 1.000 9.888 +_ 0.237 1.20E-01 

(dpm/samp) ( dpm ) 

Activity reported as of May 

ANALYSIS REVIEWED BY: 

APPROVED BY: 





Oasis Device # 2 
RFETS; Golden, CO 

Apr 2 4 ,  2000 13:12:23 

Sample ID: 

Batch ID: 
Acquisition Start: 
Analysis Date: 
Procedure: 
Device : 
Analysis Method: 
Spectrum File: 

OO~l148-022.001 rype: Unknown 

unknown 
April 24, 2000 09:31:55 
April 24, 2000 13:12:16 
polonium210 samples 
Oasis:02:02 
ROI Analysis 
00000302.0XS LiveTime: 10,800.00 

Calibrations: 
Energy = 1.436E+01 +2.491E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 04, 2000 15:25:18 Std: 2:2 energy calibration 
Shape not Calibrated. 
Efficiency = 3.436E-01 f 4.641E-03 
Calibration Date: April 05, 2000 09:05:57 Std: AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (kev) (keV) 
Po218 5552.6 6077.8 5814.5 1.2 
Po2 14 7420.0 7770. l. 7593.4 1.2 

O' '1 Po218 
2 Po214 
3 Po212 8521.5 8850.6 8687.1 1.2 
4 Po210 Po2 10 2263.7 5402.1 3831.3 2.5 

ROI ANALYSIS RESULTS 

ROI ID NET COUNTS BKG/INTERF CPM ROI TYPE 
Po218 
Po214 
Po212 
Po210 

ROI ID 

Po2 18 
Po214 
Po212 
Po210 

-1.5 k 
-0.8 2 
0.0 f 
8.0 f 

ASSOC NUC 

Po218 
Po2 14 

Po2 10 

0.6 1.50 -8.33E-03 f 3.40E-03 Unknown 
0.4 0.75 -4.17E-03 f 2.413-03 Unknown 
0.0 0.00 0.00Ei-00 f O.OOE+OO Unknown 
4.8 12.00 0.044 k 0.027 Unknown 

NUCLIDE ANALYSIS RESULTS 

EMM. PROB ACT I VI TY MDA 
(dpm/samp) ( dpm 1 

1 .) 000 -2.43E-02 2 9.913-03 1.17E-01 
1.000 -1.21E-02 f 7.00E-03 9.53E-02 
1.000 0.00E+00 f O.OOE+OO ' 4.38E-02 
1 . 0 0 0  0.129 ? 0.078 2.50E-01 

Activity reported as of Ap 

ANALYSIS REVIEWED BY 

APPROVED BY: 
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Oasis Device # 2 
RFeTS; Golden, CO 

Apr 24, 2000 13:12:07 

Sample ID: 00A1148-023.001 Type : Unknown 

Batch ID: unknown 
Acquisition Start: April 24, 2000 09:31:57 
Analysis Date: April 24, 2000 13:11:59 
Procedure: polonium210 samples 
Device : Oasis:02:03 
Analysis Method: ROI Analysis 
Spectrum File : 00000303.0XS LiveTime: 10,800.00 

Calibrations: 
Energy = 1.604E+02 +2.389E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 04, 2000  15:34:53 Std: 2:3 energy cal 
Shape not Calibrated. 
Efficiency = 3.357E-01 f 4.547E-03 
Calibration Date: April 05, 2000 09:20:34 Std: AS 4188 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 k 0.000 samp 

Aliquot Amount: 1 . 0 0 0  f 0.000 samp 

ROI DATA 

ASSOCIATED EXTENTS PK EN EWHM 

-- 1 PO218 Po218 5552.6 6077.8 5815.3 2.4 
Po214 7420.0 7770.1 7595.1 2.4 2 Po214 

3 Po212 8521.5 8850.6 8686.9 1.2 
4 Po210 Po210 2263.7 5402.1 3832.4 2.4 

NUCLIDE START END (keV) (keV) ID 

ROI ANALYSIS RESULTS 

ROI ID 
PO218 
Po214 
Po212 
Po210 

NET COUNTS BKG/INTERF CPM ROI TYPE 
1 . 2  f 1.4 0.83 6.503-03 f 7.97E-03 Unknown 
0.9 f 1.0 0.14 4.79E-03 f 5.583-03 Unknown 
-0.3 f 0 . 1  0.28 -1.543-03 f 7.69E-0'4 Unknown 
57.8 f 8.5 14.18 0.321 f 0.047 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 

PO218 Po218 1.000 0.019 k 0.024 9.61E-02 
Po2 14 Po2 14 1.000 0.014 f 0.017 6.57E-02 
Po212 1.000 -4.58E-03 f 2.293-03 7.44E-02 
Po210 Po2 10 1.000 0.957 k 0.142 2.57E-01 

(dpm/samp) (dpm) 

Activity reported as of Apr 

ANALYSIS REVIEWED BY: 

' APPROVED BY: 



_ .  
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Sample ID: 00A1148-024.001 

Batch ID: unknowns 
Acquisition Start: May 03, 2000 08:48:51 
Analysis Date : May 03, 2000 16:49:15 
Procedure: Po210 count 
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum File: 00000528.0XS 

Type : Unknown 

LiveTime': 28 , 800.00 

Calibrations: 
Energy = 6.596E+01 +2.779E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 24, 2000 13:03:27 Std: 1:3 Energy Cal 
Shape not Calibrated. 
Efficiency = 3.120E-01 5 4.098E-03 
Calibration Date: April 24, 2000 10:05:48 Std: TS4189 

External Recovery No Ext-Recovery 

Air Filter Analysis Parameters: 
Sample Type: Unknown 
Air Filter Time on: May 03, 2000 08:47:18 
Air Filter Time off: May 03, 2000 08:47:18 
Total Collect Time: 0.000 hours 
Air Volume: 1 .000  rt 0.000 samp 

ROI DATA 

ASSOCIATED EXTENTS PK EN EWHM 
# NUCLIDE START END (keV) ( keV) 
1 Po218 Po218 5550.0 6104.5 5827.5 4.2 
2 Po214 Po2 14 6588.5 7874.7 7231.0 2.8 
3 Po212 Po212 8393.8 8808.6 8745.7 3.2 
4 Po210 Po210 2180.3 5343.3 5163.2 3.1 

ROI ANALYSIS RESULTS 

ROI ID 
Po2 18 
Po214 
Po2 12 
Po2 1 0  

NET COUNTS BKG/INTERF CPM ROI TYPE 
12.7 ? 3.9 1.33 0.026 rt 8.04E-03 Unknown 

0 . 3  rt 2.2 2.67 6.94E-04 k 4.55E-03 Unknown 
18.0 ? 4.2 0.00 0.038 ? 8.84E-03 Unknown 
489.0 k 22.8 18.00 1.019 ? 0.047 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACT I VI T Y MDA 

Po2 18 Po218 1 . 0 0 0  0.085 f 0.026 5.08E-02 
Po214 Po214 1.000 2.23E-03 k 0.015 6.44E-02 
Po212 Po212 1.000 0 . 1 2 0  k 0.028 1.81E-02 
Po210 Po210 1.000 3.265 +_ 0.158 1.38E-01 

(dpm/samp) (dpm/samp) 

Activity reported as 

ANALYSIS REVIEWED BY: 

APPROVED BY: 
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e 
Oasis Device # 2 

RFETS; Golden, CO 
Apr 24,  2000 13:11:44 

Sample ID: 00A1148-025.001 Type : Unknown 

Batch ID: unknown 
Acquisition Start: April 24, 2000 09:31:58 
Analysis Date: April 24, 2000 13:09:01 
Procedure: polonium210 samples 
Device : Oasis:02:04 
Analysis Method: ROI Analysis 
Spectrum File: 00000304.0XS LiveTi.net 10,800.00 

Calibrations: 
Energy = 1.412EiO2 +2.389E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 05, 2000 09:30:14 Std: AS 4188 
Shape not Calibrated. 
Efficiency = 3.398E-01 k 4.596E-03 
Calibration Date: April 05, 2000 09:40:39 Std: AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1 . 0 0 0  5 0.000 samp 

Aliquot Amount: 1 . 0 0 0  k 0.000 samp 

ROI DATA 

ROI I D  ASSOCIATED EXTENTS PK EN EWHM 
NUCLIDE START END (keV) (keV) 
Po218 5552.6 6077.8 5815.3 1.2 
Po214 7420 .O 7770.1 7595.2 2.4 2 Po214 

3 Po212 8521.5 8850.6 8684.6 1.2 
4 Po210 Po210 2263.7 5402.1 5251.5 9.1 

'1 Po218 

ROI ANALYSIS RESULTS 

R Q I  ID 
Po2 18 
Po214 
Po212 
Po2 10 

NET COUNTS BKG/INTERF CPM ROT TYPE 
-0.7 k 0.2 0.69 -3.84E-03 k 1.22E-03 Unknown 
1.8 4 1.4 0.21 9.96E-03 k 7.88E-03 Unknown 
-0.2 & 0 . 1  0.21 -1.15E-03 i 6.66E-04 Unknown 
463.7 +_ 21.9 13.35 2.576 i 0.121 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACTIVITY MDA 

PO2 18 Po2 18 1 . 0 0 0  -1.13E-02 f 3.58E-03 9.05E-02 
Po2 14 Po2 14 1 . 0 0 0  0.029 & 0.023 6.96E-02 
Po212 1.000 -3.39E-03 & 1.96E-03 6.96E-02 

2.47E-01 Po2 10 Po210 1 . 0 0 0  7.580 f 0.372 

(dpm/samp) (dpm) 

Activity reported as of Apr 

ANALYSIS REVIEWED BY 

@ APPROVED BY: 





Sample ID: OOAl148-026.001 Type : unknown 

Batch ID: unknowns 
Acquisition Start: April 26, 2000 06:50:47 
Analysis Date : April 26, 2000 09:51:07 
Procedure: Po210 count 
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum File: 00000494.0XS LiveTime: 10,800.00 

Calibrations: 
Energy.= 6.596E+01 +2.779E+OO * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 24,.2000 13:03:27 Std: 1:3 Energy Cal 
Shape not Calibrated. 
Efficiency = 3.120E-01 f 4.098E-03 
Calibration Date: April 24, 2000 10:05:48 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1 . 0 0 0  k 0.000 samp 

Aliquot Amount: 1 . 0 0 0  f 0.000 samp 

ROI DATA 

ROI ID 

3 Po212 
4 Po210 

ROI ID 
Po2 18 
PO2 14 
Po212 
Po210 

ROI ID 

PO218 
PO214 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN FWHM 

Po218 5550.0 6104.5 5827.5 2.8 
Po2 14 6588.5 7874.7 7231.0 1.4 
Po212 8393.8 8808.6 8601.2 1.4 
Po2 10 2180.3 5343.3 5135.4 6.0 

NUCLIDE START END (kev) (kev) 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
0.7 f 1.0 0.26 4.13E-03 k 5.74E-03 Unknown 
-0.3 f 0.3 0.26 -1.42E-03 k 1.423-03 Unknown 
-0.5 * 0.4 0.51 -2.85E-03 k 2.01E-03 Unknown 
567.8 k 24.0 7.17 3.155 k 0.133 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

PO2 18 1.000 0.013 +_ 0.018 8.14E-02 
Po2 14 1.000 -4.56E-03 f 4.56E-03 8.14E-02 
Po212 1.000 -9.13E-03 f 6.45E-03 9.52E-02 
Po210 1.000 10.111 f 0.448 2.24E-01 

(dpm/samp) ( dpm 1 

Activity reported as of A 

ANALYSIS REVIEWED BY- 

‘ I  



? 



Sample ID: OO'A1148-027.001 Type: unknown 

Batch ID: unknowns 
Acquisition Start: April 26, 2000 06:48:31 
Analysis Date: April 26, 2000 09:48:49 
Procedure: Po210 count 
Device : Oasis:01:02 
Analysis Method: ROI Analysis 
Spectrum File: 00000493.0XS LiveTime: 10,800.00 

Calibrations: 
Energy = 5.823E+01 +2.190E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 07, 2000 14:55:56 Std: 1:2 energy c a l  
Shape not Calibrated. 
Efficiency = 3.089E-01 f 4.062E-03 
Calibration Date: April 0 1 ,  2000 15:15:30 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1 . 0 0 0  k 0.000 samp 

ROI DATA 

ROI I D  

1 Po218 
I 2 Po214 

3 Po212 
4 Po210 

ROI I D  
Po2 18 
Po214 
Po212 
Po210 

ROI ID 

Po218 
Po2 14 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN FWHM 

Po2 18 5550.0 6104.5 5826.0 2.8 
Po214 6588.5 7874.7 7229.6 2.8 
Po2 12 8393.8 8808.6 8599.7 2.8 
Po210 2180.3 5343.3 5100.5 4.6 

NUCLIDE START END (keV) (keV) 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
2.0 k 1.4 0.00 0.011 ? 7.86E-03 Unknown 
0.7 f 1.0 0.26 4.13E-03 If. 5.74E-03 Unknown 
3.0 f 1.7 0.00 0.017 f 9.62E-03 Unknown 

578.4 f 24.2 4.62 3.213 f 0.134 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT IV I T Y MDA 

PO218 1.000 0.036 f 0.025 4.87E-02 
PO214 1.000 0.013 k 0.019 8 .) 23E-02 
Po212 1.000 0.054 +_ 0.031 4.87E-02 
Po210 1.000 10.401 f 0.456 1.91E-01 

(dpm/samp) ( dpm 1 

Activity reported as 

ANALYSIS REVIEWED BY- 

6 

6-52  



e 



Sample ID: 051000.028.0915 Type : Unknown 

Batch ID: unknowns 
Acquisition Start: May 10, 2000 09:15:36 
Analysis Date: May 10, 2000 13:43:17 
Procedure: RFETS unknown 
Device : Oasis:01:01 
Analysis Method: ROI Analysis 
Spectrum File: 00000558.0XS LiveTime: 10,800 

Calibrations: 
Energy = 3.865E+01 +2.790E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 03, 2000 17:45:10 Std: 1:l energy c a l  
Shape not Calibrated. 
Efficiency = 3.041E-01 _t 4.004E-03 
Calibration Date: April 07, 2000 09:49:29 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount : 1.000 f 0.000 samp 

ROI DATA 

ROI ID 

,I 2 Po218 
3 Po214 
4 Po212 

ROI ID 
Pu2 3 9 
Po2 18 
Po214 
Po2 12 

ROI ID 

Pu2 3 9 
Po218 
Po2 14 
Po212 

00 

ASSOCIATED EXTENTS PK EN FWHM 

Po210 2437.5 5342.1 5293.1 2.8 
Po218 5550.0 6104.5 5826.0 1.4 
Po2 14 6588.5 7874.7 7229.6 2.8 
Po212 8393.8 8808.6 8599.7 1.4 

NUCLIDE START END ( k W  (keV) 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF C PM ROI TYPE 
33.8 f 6.3 5.25 0.188 rt 0.035 Unknown 
-0.8 f 0.4 0.75 -4.17E-03 k 2.413-03 Unknown 
0.5 rf: 1.1 0.50 2.78E-03 f 5.89E-03 Unknown 
0.0 _+ 0.0 0.00 0.00E4-00 f O.OOE+OO Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT IV I TY MDA 

Po210 1.000 0.617 f 0.116 2.03E-01 
1.000 -1.37E-02 k 7.91E-03 1.08E-01 

9.70E-02 Po214 1 - 000 9.14E-03 f 0.019 
1.000 0.00E+00 5 O.OOE+OO 4.94E-02 Po212 

(dpm/samp) ( dpm ) G 2  
Activity reported as of May 10, 2000 09:15:36 

/ n  

ANALYSIS REVIEWED BY: 





OOA1148-029.001 Type : Unknown 

B a t c h  ID: unknowns 
Acquisition Start: April 26, 2000 15:40:12 
Analysis Date: April 27, 2000 06:47:16 
Procedure: Po210 c o u n t  
Device : Oasis:01:03 
Analys is  Method: ROI Analysis 
Spectrum File : 00000509.OXS LiveTime: 2 8 , 8 0 0 . 0 0  

Calibrations: 
Energy = 6.596Et01 +2.779E+00 * Chn Coeff. of Correlation: - 0 . 9 9 8  
Calibration Date: April 2 4 ,  2000 13:03:27 S t d :  1:3 Energy C a l  
Shape not Calibrated. 
Efficiency = 3.120E-01 i 4 .098E-03  
Calibration Date: April 24, 2000 1 0 : 0 5 : 4 8  Std: T S 4 1 8 9  

External Recovery No Ext-Recovery 

Original Sample .%mount : 
1.000 i 0.000 samp 

Aliquot Amount: 1 .000  i 0.000 samp 

ROI DATA 

ROI ID 
# 
1 Po218 

3 Po212 
@ 2 Po214 

4 Po210 

R O I  I D  
P O 2 1 8  
Po214 
Po212 
Po210 

ROI ID 

Po218 
P O 2  14 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN EWHM 

Po218 5550.0 6 1 0 4 . 5  5827 .5  2 .8  
Po214 6 5 8 8 . 5  7874  - 7 7 2 3 1 . 0  2 . 8  
Po2 1 2  8 3 9 3 . 8  8 8 0 8 . 6  8 6 0 1 . 2  1 . 4  
Po210 2 1 8 0 . 3  5 3 4 3 . 3  5282 .7  2 1 . 7  

NUCLIDE START END ( keV) (keV) 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF C PM ROI TYPE 
1.3 ? 1 . 6  0 . 6 8  2 . 7 4 E - 0 3  ri: 3.27E-03 Unknown 
1.3 i 1.6 0 . 6 8  2 .74E-03  t 3 .27E-03  Unknown 

- 1 . 4  ? 1 . 0  1 . 3 7  -2 .85E-03 f 2.01E-03 Unknown 
4 2 9 . 9  k 21.5 19.13 0 . 8 9 6  f 0 . 0 4 5  Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. FROB ACT I V 1 TY MDA 

Po218 1 . 0 0 0  8 .79E-03  t 0 . 0 1 0  4 .16E-02  
Po2 1 4  1 . 0 0 0  8 .79E-03 2 0.010 4 .16E-02 
Po212 1 .000  -9.13E-03 i 6 .45E-03  5 .14E-02  

1 . 4 3 E - 0 1  Po2 1 0  1 . 0 0 0  2 . 8 7 0  +_ 0 . 1 4 8  

(dpm/samp) ( dpm 1 

Activity reported as of 

ANALYSIS REVIEWED 

APPROVED BY: 

. 
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Sample ID: OOA1148-030.001 Type: Unknown 

Batch ID: unknowns 
Acquisition Start: April 26, 2000 14:27:25 
Analysis Date: April 27, 2000 06:47:13 
Procedure: Po210 count 
Device : 0asis:Ol:Ol 
Analysis Method: ROI Analysis 
Spectrum File: 00000508.0XS LiveTime: 28,800.00 

Calibrations: 
Energy = 3.865E+01 +2.790E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 0 3 ,  2000 17: 45: 10 Std: 1:l energy cal 
Shape not Calibrated. 
Efficiency = 3.041E-01 f 4.004E-03 
Calibration Date: April 07, 2000 09:49:29 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1 .000  k 0.000 samp 

Aliquot Amount: 1 . 0 0 0  f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN FWHM 

1 Po218 P o 2 1 8  5550.0 6104.5 5826 .0  2.8 
Po214 6588.5 7874.7 7229.6 2.8 
Po212 8393.8 8808.6 8599.7 2.8 

e, 2 Po214 
3 Po212 
4 Po210 Po2 10 2180.3 5343.3 5304.2 9.5 

# NUCLIDE START END (keVf ( kev) 

ROI ANALYSIS RESULTS 

ROI ID 
Po218 
Po214 
Po212 
Po2 10 

CPM ROI TYPE NET COUNTS BKG/INTERF 
3.3 rt 2 . 1  0.69 6.90E-03 rt 4.40E-03 Unknown 
0.6 % 1.7 1.37 1.31E-03 f 3.57E-03 Unknown 
1.0 f 1.0 0.00 2.08E-03 f 2.08E-03 Unknown 

449.2 rt 21.9 17.83 0.936 f 0.046 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACT I VI: T Y M DA 

Po2 18 Po218 1.000 0.023 f 0.014 4 . 2 8 E - 0 2  
Po214 Po214 1 . 0 0 0  4.31E-03 f 0 . 0 1 2  5.28E-02 
Po212 P o 2 1 2  1 .000  6 .85E-03  k 6.85E-03 1.85E-02 
Po210 P o 2 1 0  1.000 3.078 rt 0.155 1.42E-01 

(dpm/samp) (dpm! 

Activity report& dS of A 

ANALYSIS REVIEWED BY 

APPROVED BY: 

a 
8- 3-53 





Sample ID: 051000.031.0920 Type : Unknown 

Batch ID: unknowns 
Acquisition Start: May 10, 2000 09:17:44 
Analysis Date: May 10, 2000 13:48:31 
Procedure: RFETS unknown 
Device : Oasis:01:02 
Analysis Method: ROI Analysis 
Spectrum File: 00000559.0XS LiveTime: 10,800.00 

Calibrations: 
Energy = 5.823E+01 +2.790E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 07, 2000 14:55:56 Std: 1:2 energy cal 
Shape not Calibrated. 
Efficiency = 3.089E-01 f 4.062E-03 
Calibration Date: April 07, 2000 15:15:30 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID 
# 

, 1 Pu239 
,' 2 Po218 

3 Po214 
4 Po212 

ROI ID 
Pu2 3 9 
PO218 
Po214 
Po212 

ROI ID 

Pu2 3 9 
PO218 
Po2 14 
Po212 

ASSOCIATED EXTENTS PK EN EWHM 

Po210 2437.5 5311.4 4534.1 6.5 
PO218 5550.0 6104.5 5826.0 1.4 
Po214 6588.5 7874.7 7229.6 2.8 
Po212 8393.8 8808.6 8599.7 1.4 

NUCLIDE START END (keV) (keV) 

ROI ANALYSIS RESULTS 

, NET COUNTS BKG/INTERF CPM ROI TYPE 
574.5 f 24.1 6.50 3.192 F 0.134 Unknown 
0.0 f 0.0 0.00 O.OOE+OO f O.OOE+OO Unknown 
1.8 f 1.4 0.25 9.72E-03 f 7.98E-03 Unknown 
-0.3 f 0.3 0.25 -1.39E-03 f 1.39E-03 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT I V I T Y MDA 
( dpm/ s amp 1 (dpm) 

1 . 0 0 0  10.331 f 0.455 2.17E-01 
1.000 O.OOE+OO f O.OOE+OO 4.87E-02 

Po2 14 1.000 0.031 f 0.026 8.17E-02 
Po212 1 . 0 0 0  -4.50E-03 F 4.50E-03 8.17E-02 

q 
Po 18 

Activity reported as of May 10, 2000 09:17:44 

ANALYSIS REVIEWED BY: 

((!'\ Page 8-60 





Sample ID: OO~l148-032 - 001 rype: Unknown 

Batch ID: unknowns 
Acquisition Start: April 26, 2000 06:59:10 
Analysis Date : April 26, 2000 09:59:26 
Procedure: Po210 count 
Device : Oasis:01:04 
Analysis Method: ROI Analysis 
Spectrum File: 00000495.0XS LiveTime: 10,800.00 

Calibrations: 
Energy = 8.600E+01 +2.746E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 12, 2000 10:28:56 S t d :  1:4 energy c a l  
Shape not Calibrated. 
Efficiency = 3.084E-01 +_ 4.055E-03 
Calibration Date: April 12, 2000 11:45:10 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID 

'1 Po218 
2 Po214 
3 Po212 
4 Po210 

ROI ID 
c Po2 18 

Po214 
Po212 
Po2 10 

ROI ID 

Po2 18 
Po214 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN FWHM 

Po218 5550.0 6104.5 5826.2 1.4 
Po2 14 6588.5 7874.7 7232.4 2.7 
Po212 8393.8 8808.6 8600.1 2.7 
Po2 10 2180.3 5343.3 4661.7 3.4 

NUCLIDE START END ( keV) ( keV) 

ROI ANmYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
-0.8 f 0.4 0.76 -4.25E-03 f 2.45E-03 Unknown 
0.7 f 1.0 0.25 4.14E-03 rt 5.73E-03 Unknown 
0.5 f 1.1 0.51 2.73E-03 k 5.91E-03 Unknown 

Unknown 183.7 k 13.8 4.33 1.020 rt 0.076 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT IV I T Y M DA 

Po218 1.000 -1.38E-02 rt 7.95E-03 1.07E-01 
Po214 1.000 0.013 +_ 0.019 8.23E-02 
Po212 1.000 8.84E-03 rt 0.019 9.61E-02 
Po210 1.000 3.309 k 0.252 1.87E-01 

( dpm/ samp ( dpm ) 

Activity reported a 

ANALYSIS REVIEWED B 

a BY: 



$6 3 



Sample ID: OOAl.148-033.001 Type: UnknOWIl 

Batch ID: unknowns 
Acquisition Start: April 26, 2000 14:11:48 
Analysis Date: April 27, 2000 06:47:15 
Procedure : Po210 count 
Device : Oasis:01:02 
Analysis Method: ROI Analysis 
Spectrum File: 00000506.0XS LiveTime: 28,800.00 

Calibrations: 
Energy = 5.823E+Ol +2.790E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 07, 2000 14:55:56 Std: 1:2 energy cal 
Shape not Calibrated. 
Efficiency = 3.089E-01 ? 4.062E-03 
Calibration Date: April 0 7 ,  2000 15:15:30 Std: TS4189 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 k 0.000 samp 

Aliquot Amount: 1.000 * 0.000 samp 

ROI DATA 

ROI ID 

3 Po212 
4 Po210 

ROI ID 
Po218 
PO214 
Po212 
Po210 

ROI ID 

Po218 
Po214 
Po212 
Po210 

ASSOCIATED EXTENTS 
NUCLIDE START END 
Po218 5550.0 6104.5 
PO214 6588.5 7874.7 
Po212 8393.8 8808.6 
Po2 10 2180.3 5343.3 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF 
16.0 f 4.0 0.00 
10.3 t 3.4 0.68 
12.0 k 3.5 0.00 
898.7 k 30.3 12.31 

PK EN EWHM 

5826.0 2 . 8  
7229.6 2.8 
8599.7 2.8 
4933.1 3.9 

(keV) (keV) 

NUCLIDE ANALYSIS RESULTS 

CPM ROI TYPE 
0.033 -1- 8.33E-03 Unknown 
0 .021  t 7.06E-03 Unknown 
0.025 k 7.22E-03 Unknown 
1.872 f. 0.063 Unknown 

ASSOC: NUC EMM. PROB ACT IVI TY MDA 

Po218 1 . 0 0 0  0.108 k 0.027 1.82E-02 
Po214 1.000 0.070 f 0.023 4.21E-02 
Po212 1.000 0.081 k 0.023 1.82E-02 
Po2 10 1 . 0 0 0  6.060 t 0.219 1.19E-01 

( dpm/ s amp ) ( dpm 1 

Activity reported 

ANALYSIS REVIEWED 

..APPROVED BY: 



e 
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Sample ID: OOA1148-034.001 Type : Unknown 

Batch ID: Un known S 
Acquisition Start: April 26, 2000 14:23:29 
Analysis Date: April 27, 2000 06:47:18 
Procedure: Po210 count 
Device : Oasis:01:04 
Analysis Method: ROI Analysis 
Spectrum File : 00000507.0XS LiveTime: 28,800.00 

Calibrations: 
Energy = 8.600Et01 +2.746E+OO * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 12, 2000 1 0 : 2 8 : 5 6  S t d :  1:4 energy cal 
Shape not Calibrated. 
Efficiency = 3.084E-01 rt 4.055E-03 
Calibration Date: April 12, 2000 11:45:10 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 rt 0.000 samp 

Aliquot Amount: 1.000 ? 0.000 samp 

ROI DATA 

ROI ID 

3 Po212 
4 Po210 

ASSOCIATED EXTENTS PK EN EWHM 

Po218 5550.0 6104.5 5826.2 2.7 
Po214 . 6588.5 7874.7 7232.4 1.4 
Po212 8393.8 8808.6 8600.1 1.4 
Po210 2180.3 5343.3 5246.7 113.3 

NUCLIDE START END (keV1 (keV) 

fi0I ID 
Po2 18 
Po2 14 
Po212 
Po210 

ROI ID 

Po218 
Po2 14 
Po212 
Po210 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
0.0 k 1.8 2.04 -7.86E-05 rt 3.83E-03 Unknown 

-0 .7  It 0.7 0.68 -1.42E-03 ir 1.423-03 Unknown 
-1.4 rt 1.0 1.36 -2.83E-03 k 2.00E-03 Unknown 

Unknown 1,586.5 It 4 0 . 1  11.55 3.305 +_ 0.083 

NUCLIDE ANALYSIS RESULTS. 

ASSOC NUC EMM. PROB ACTIVITY 

Po218 1.000 -2.55E-04 k 0.012 5 
Po214 1.000 -4.59E-03 k 4.59E-03 4 
Po212 1.000 -9.18E-03 k 6.49E-03 5 

( dpm/ s amp 1 

Po210 1 000 10.718 rt 0.305 1 

Activity reported as of A 

ANALYSIS REVIEWED B 

MDA 

94E-02 
20E-02 
19E-02 
16E-01 

dpm 1 

6 -66 
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Sample ID: 0011148-035.001 Type: unknown 

Batch ID: unknowns 
Acquisition Start: April 26, 2000 10:13:08 
Analysis Date: April 26, 2000 13:22:47 
Procedure: Po210 count 
Device : Oasis:01:03 
Analysis Method: ROI Analysis 

, Spectrum File: 00000492.0XS LiveTime: 11,351.00 

Calibrations: 
Energy = 6.596E+01 +2.779E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 24, 2000 13:03:27 Std: 1:3 Energy Cal 
Shape not Calibrated. 
Efficiency = 3.120E-01 f 4.098E-03 
Calibration Date: April 24, 2000 10:05:48 Std: TS4189 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1.000 k 0.000 samp 

Aliquot Amount: 1 . 0 0 0  f 0.000 samp 

ROI DATA 

ROI ID 

3 Po212 
4 Po210 

ROI ID 
Po2 18 
Po2 14 
Po212 
Po210 

ROI ID 

Po2 18 
Po214 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN FWHM 

~ 0 2 1 8  5550.0 6104.5 5827.5 2 .8  
Po214 6588.5 7874.7 7231.0 2.8 
Po212 8393.8 8808.6 8601.2 0.3 
Po210 2180.3 5343.3 5249.4 67.3 

NUCLIDE START END ( keV) (keV) , 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
2.7 k 1.8 0.27 0.014 k 9.27E-03 Unknown 
2.7 5 1.8 0.27 0.014 f 9.27E-03 Unknown 
-0.5 k 0.4 0.54 -2.85E-03 f 2.01E-03 Unknown 
562.5 rl: 23.9 7.54 2.973 f 0.126 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT IV I T Y MDA 

Po218 1.000 0.046 _+ 0.030 7.843-02 
Po2 14 1.000 0.046 2 0 . 0 3 0  7.84E-02 
Po212 1 . 0 0 0  -9.13E-03 f 6.45E-03 9.19E-02 
Po210 1.000 9.529 ? 0.424 2 - 18E-01 

(dpdsamp) (dpm) 

Activity reported a 

ANALYSIS REVIEWED B 

8-6 23 
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Sample ID: OOA1148-036.001 Type: Unknown 

Batch ID: unknowns 
Acquisition Start: April 26, 2000 10:13:06 
Analysis Date : April 2 6 ,  2000 1 3 : 1 3 : 2 8  
Procedure: Po210 count 
Device : Oasis:01:02 
Analysis Method: ROI Analysis 
Spectrum File: 00000501.0XS LiveTime: 1 0 , 8 0 0  

Calibrations: 
Energy = 5 .823E+01  +2.790E+OCi * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 07, 2000 1 4 : 5 5 : 5 6  Std: 1 : 2  energy cal 
Shape not Calibrated. 
Efficiency = 3.089E-01 f 4.062E-03 
Calibration Date: April 0 7 ,  2000 1 5 : 1 5 : 3 0  Std: T S 4 1 8 9  

External Recovery No Ext.Rec,overy 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1 . 0 0 0  rt 0 . 0 0 0  samp 

ROI DATA 

ROI ID 
# 

3 Po212 
4 Po210 

ROI ID 
Po218 
Po2 1 4  
Po212 
Po210 

ROI ID 

Po2 18 
Po214 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN FWHM 
NUCLIDE START END (keV) ( keV) 
Po218 5550 .0  6 1 0 4 . 5  5 8 2 6 . 0  2 . 8  
PO214 6588 .5  7 8 7 4 . 7  7 2 2 9 . 6  2 . 8  
Po212 8393 .8  8 8 0 8 . 6  8599 .7  2 . 8  
Po210 2 1 8 0 . 3  5 3 4 3 . 3  5 2 7 6 . 3  1 5 . 6  

ROI ANALYSIS RESULTS 

00 

NET COUNTS BKG/INTERF CPM ROI TYPE 
3 . 0  2 1.7 0 .00  0 . 0 1 7  ? 9 .62E-03  Unknown 
0.7 f 1.0 0 . 2 6  4.13E-03 f 5.74E-03 Unknown 
1 .0  f 1.0 0 . 0 0  5.56E-03 f 5.56E-03 Unknown 

Unknown 417.4 f 2 0 . 6  4 . 6 2  2 . 3 1 9  zk 0 .114  

NIJCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT I VI TY MDA 

Po2 1 8  I .  000 0 . 0 5 4  2 0 . 0 3 1  4 .87E-02  
Po214 I .  000 0 . 0 1 3  k 0 . 0 1 9  8 .233-02  
Po212 I. 000 0 .018  f 0 . 0 1 8  4.87E-02 

(dpm/samp) (dpm) 

Po210 7 . 5 0 6  2 0 . 3 8 3  1 .91E-01  

Activity reported as of A 

ANALYSIS REVIEWED BY: 

a 
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Sample ID: OO~l148-037 - 001 unknown rype: 

Batch ID: un knowns 
Acquisition Start: April 27, 2030 09:27:34 
Analysis Date: May 01, 2000 06:34:12 
Procedure: Po210 count 
Device : Oasis:01:03 
Analysis Method: ROI Analysis 
Spectrum File: 00000511.0XS LiveTime: 28,800.00 

Calibrations: 
Energy = 6.596E+01 +2.779E+OO * Chn Coef f .  of Correlation: -0.998 
Calibration Date: April 24, 2000 1 3 : 0 3 : 2 7  S t d :  1 : 3  Energy Cal 
Shape not Calibrated. 
Efficiency = 3.120E-01 +_ 4.098E-03 
Calibration Date: April 24, 2000 10:05:48 S t d :  TS4189 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 +_ 0.000 samp 

Aliquot Amount: 1.000 f 0.000 samp 

ROI DATA 

ROI ID 
# 
1 Po218 

; 2 PO214 
3 Po212 
4 Po210 

ROI ID 
Po218 
PO2 14 
Po212 
Po210 

ROI ID 

Po218 
Po214 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN FWHM 

Po218 5550.0 6104.5 5827.5 2.8 
Po2 14 6588.5 7874 - 7 7231.0 2.8 
Po212 8393.8 8808.6 8601.2 4.2 
Po210 2180.3 5343.3 5285.5 9.6 

NUCLIDE START END (keV) (keV) 

ROI ANALYSIS RESULTS 

NET COUNTS BKGjINTERF CPM ROI TYPE 
7.3 f. 2.9 0.68 0.015 f. 6.06E-03 Unknown 
6.3 5 2.7 0.68 0.013 5 5.69E-03 Unknown 
7.6 k 3.2 1.37 0.016 5 6.57E-03 Unknown 

Unknown 354.9 lk 19.7 19.13 0.739 5 0.041 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACT IV.1 T Y 
(dpm/samp) 

Po2 18 1 . 0 0 0  0.049 k 0.019 
Po214 1.000 0.042 2 0.018 
Po212 1.000 0.051 10.021 
Po210 1.000 2.370 i 0.135 

Activity reported a 

ANALYSIS REVIEWED B 

APPROVED BY: 

MDA 

4.16E-02 
4 - 16E-02 
5.14E-02 
1 - 43E-01 

( dpm 1 
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Oasis Device # 2 
RE'ETS; Golden, CO 

?ipr 2 4 ,  2000 09:53:44 

Sample ID: 00A1148-038.001 Type : Unknown 

Batch ID: unknown 
Acquisition Start: April 19, 2000 10:33:42 
Analysis Date: April 24, 2000 09:53:38 
Procedure: polonium210 samples 
Device: Oasis:02:02 
Analysis Method: ROI Analysis 
Spectrum File : 00000288,OXS LiveTime: 72,000.00 

Calibrations: 
Energy = 1.436E+01 +2.491E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 04, 2000 15:25:18 Std: 2:2 energy calibration 
Shape not Calibrated. 
Efficiency = 3.436E-01 f 4.641E-03 
Calibration Date: April 05, 2000 09:05:57 Std: AS 4188 

External Recovery No Ext.Recovery 

Original Sample Amount: 
1 . 0 0 0  & 0.000 samp 

Aliquot Amount: 1 .000  f 0.000 samp 

ROI DATA 

ROI ID ASSOCIATED EXTENTS PK EN EWHM 

Po218 5552.6 6077.8 5814.5 2.5 
Po214 7420.0 7770.1 7593.4 2.5 

3 Po212 8521.5 8850.6 8687.1 1.2 
4 Po210 Po210 2263.7 5402.1 5273.8 7.9 

NUCLIDE START END (keW ( keV) e,' '1 Po218 
2 Po214 

ROI  ID 
Po218 
PO214 
Po212 
Po210 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF CPM ROI TYPE 
6.0 f 5.7 10.00 5.00E-03 f 4.76E-03 Unknown 
-3.0 f 3 . 2  5.00 -2.5OE-03 5 2.68E-03 Unknown 
0.0 f 0.0 0.00 O.OOE+OO f 0.00E+00 Unknown 

774.0 5 31.4 80.00 0.645 _+ 0.026 Unknown 

NUCLIDE ANALYSIS RESULTS 

ROI ID ASSOC NUC EMM. PROB ACT I VI T Y MDA 

Po2 18 Po218 1 . 0 0 0  0.015 _t 0.014 4.783-02 
PO2 14 Po2 14 1 - 000 -7.28E-03 f 7.80E-03 3.57E-02 
Po212 1.000 O.OOE+OO f O.OOE+OO 6.56E-03 
Po2 10 Po2 10 1 . 0 0 0  1.877 f 0.080 1.23E-01 

(dpm/samp) ( dpm 1 

Activity reported as of A 

ANALYSIS REVIEWED B 



$ -7s 



Oasis Device # 2 
€WETS; Golden, CO 

Apr 20, 2000 07:01:56 

Sample ID: OOA1148-039.001 !Qpe : Unknown 

Batch ID: unknown 
Acquisition Start: April 19, 2000 10:33:43 
Analysis Date : April 20, 2000 06:56:35 
Procedure: polonium210 samples 
Device : Oasis:02:03 
Analysis Method: ROI  Analysis 
Spectrum File: 00000287.0XS LiveTime: 72,000.00 

Calibrations: 
Energy = 1.604E+02 +2.389E+00 * Chn Coeff. of Correlation: -0.998 
Calibration Date: April 04, 2000 15:34:53 Std: 2:3 energy cal 
Shape not Calibrated. 
Efficiency = 3.357E-01 +_ 4.547E-03 
Calibration Date: April 05, 2000 09:20:34 Std: AS 4188 

External Recovery No Ext-Recovery 

Original Sample Amount: 
1.000 f 0.000 samp 

Aliquot Amount: 1.000 f. 0.000 samp 

ROI DATA 

ROI ID 

3 Po212 
4 Po210 

ROI ID 
c Po218 

Po214 
Po212 
Po210 

ROI ID 

Po2 18 
Po214 
Po212 
Po210 

ASSOCIATED EXTENTS PK EN EWHM 

Po2 18 5552.6 6077.8 5815.3 3.6 
Po214 7420.0 7770.1 7595.1 2.4 

8521.5 8850.6 8686.9 2.4 
Po210 2263.7 5402.1 5175.0 4.5 

NUCLIDE START END (keV) (keW 

ROI ANALYSIS RESULTS 

NET COUNTS BKG/INTERF C PM ROI TYPE 
7.0 2 4.5 5.00 5.83E-03 F 3.76E-03 Unknown 
1.7 f 3.2 3.33 1.39E-.03 f 2.71E-03 Unknown 
0.7 f 3.1 3.33 5.56E-04 f 2.58E-03 Unknown 

889.3 f 32.5 61.67 0.741 f 0.027 Unknown 

NUCLIDE ANALYSIS RESULTS 

ASSOC NUC EMM. PROB ACTIVITY MDA 

Po2 18 1.000 ' 0 . 0 1 7  +_ 0.011 3 65E-02 
Po214 1 . 0 0 0  4.14E-03 * 8.06E-03 3.llE-02 

1.000 1.65E-03 +_ 7.67E-03 3.llE-02 
Po210 1.000 2.207 _t 0.086 1.llE-01 

(dpm/samp) ( dpm ) 

Activity reported as of Ap 

ANALYSIS REVIEWED BY: 

Page 1 
$ -76 
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OOA1148 
Data Package Narrative 

Four waste samples, under the Subcontract Number KH70033 1EP6, were received on 
May 15,2000. Four samples were analyzed by Alpha Spectroscopy for Polonium-210, 
Plufonitim 239/240, Uranium-2331234,235,238, and Americium 241. 

- a Analytical Method: EPX A-01 I (Alpha Spec) 

* Matrix Interferences: There are no matrix interferences to report. 

0 QC Deficiencies: There were no deficiencies. 

0 KoldTimes: All samples were analyzed within the required 
holding time. 

Q RDLS: "here were no failed detection limits. 

a Reandysishfomtion: , There were no reanalysis of the samples. 

e Deviations from SOP: See following page. 

2. The following samples did not meet the EWHNI requirement of < 80 keV. 

loooO603a-PU 9.F keV 
1000060364-PU 92 keV 
1ooOo61~42-UU 85 keV 

3. Sample 00Al148-031.002,00A1148-034.002 and QC 1000061 142 were recounted 
due to fded yield. 



Sample QC Results Summary 
6/20/00 

RIN OOAlI4G 
Une Item CoCl.3. fRO1 A1 87 
Matrix: Fvikc. solid 

Result 2sigmaEnor MDA RDL Tmcerneld - 
KHCO IR # 
OOA114aO~S,Oa2 25798001 Polonium210 68.72 

I- 

GOA1 148-01 9.032 

OOA1148-031 .W 

100006035.!, 

1000061844 

1000060358 

LCS reco?feiy: 

Equivalency: 
Po-210 

25798002 Polonium-21 0 2.74E+00 5.74E-01 1.56E-01 1.00 46.74 - 

25798003 Polonium-:! 10 3.80E*00 8.39E-01 2.84E-01 1.00 54.27 

25798004 Pdonlum-210 5,07E+OO 1.26E-I-O 2.22E-01 1.00 57.88 

Blank Pdonlum-210 5.39E-02 8.61E-02 1.53E-01 1.00 49.73 

Dupficdre Pofonium-210 247E+DD 5.6oE-01 1.65E-01 1.00 70.1 1 
OOA ? 057-002 .oO 1 

LCS Polonlum-210 1.37E-1-01 1.12E+Oo 1.73E-01 1.00 59.83 

Nom. Conc. Recovery: 
15.4 ' 89% 

F/E= 1.319 

bt 4 



Sample QC Results Summary 
6/13/0 

RlN OOAI 143 
Une Item Cado: TROlAi87 
Matrix: Misc. solld . 

Result 28igma Enor MDA RDL Tracer Yield 
KHW lU z GEL 1D 8 Anuiysls p c v g  pa/g pcvg pci/g % 
00A1148-~~5.00;! 25798001 PluTonium-239/240 3.74" 1 .&E41 5.33E-02 0.30 95.36 

1-7 741 . 

1 OCKXX03rJri 

L c s  reccveiy: 

~~\ 90 'd 

25798002 Plulonlum-239/240 -9.15E-03 1.79E-02 1.13E-01 0.30 39.51 - 

26798003 Plutonium-239/240 -2.74E-02 3.10E-02 1.58E-01 0.30 62.53 

2579804 PIutonlum-239/240 1.62E-02 6.79E-02 1.85E-01 0.30 59.66 

Blank Plutonium-239/240 0.00E.t90 0.OOE.toO 2.62E-02 0.30 81 -37 

Duplicate Plufonium239/240 0,00E+00 O.ooE+OO 6.05E-02 0.30 66.68 
OOAl14&031.002 

LCS . PIutonIum-239/240 5.04E4-00 3.93E-01 2.16E-02 0.30 97.91 

Nom. Conc. Recovery: 
5.7 88% 

F/E= 0.883 



Rock: rI:t lL Sample QC Resulk Summary 
61 1 3/00 

RIN OOAI 145 
Line Item Crtdo: TIE01 AI 87 
Matzk. Ml"s, solid 

Result 2sigmu Error MDA RDL Tracer Yield 
KHCO ID J GEL ID B Analysis PW!3 Wi/g PWQ pcvg % ------ 
OAI 140-01 5 . W  25798001 Americium-241 1.09E-01 9.57E-02 5.92E-02 0.30 81.49 

7 oC100517311 

Equlvalsi-icy: 
Am-241 

25798002 Amerlcium-247 4.20E-02 3.72E-02 4.51 E-02 0.30 89.13 .- 

25798003 Americium-241 O.KJE-t€Xl O.OOE.t.00 3.44E-02 0.30 85.19 

25798004 Americium-241 1.45E-02 6.08E02 1.66E-01 0.30 64.68 

Blank Amorlcium-241 3.54E-Cn 4.01 E42 6.37E-02 0.30 86.16 

90.73 Duplicate Arnsricium-241 O.OOE+OO O.OOE+OO 4.27E-02 0.30 
OOAl148031.002 

LCS Americium241 4.39E-tGO 3.71 E41 2.21 E-02 0.30 95.55 

Nom. Cone. Recovery: 
4.5 98% 

F/E= 0 

, 



Sample QC Results Summary 
6 /  19/00 

Result algrna Enor MOA RDL Tracer Yield 
P KHCO ia 8 -.--- GEL ID # Analysis P w g  pCi/g Pwg pcvg 56 
O O A l I 4 8 - O I ~  25798001 Uranium-233/234 3.48E-02 6.21 €42 1.24E-01 1 .OO 104.52 - 

1 am60367 

LCS recwery: 

Ui238 

Equivalency: 
U-233/234 
U-235 
U-238 

25798002 

25798003 

25798004 

Blank 

Dupllcub 

Uranium-235 
Uranlum-238 

Uranium233/234 
Uranium-235 
Uranlum-238 

Uranium-233/234 
Uranlum-235 
Uranlum-238 

Uranfum-233/234 
Uranium-235 
Uranium-238 

Urantum-233/234 
Uranlum-235 
UrunIum-238 

Urunium-233/234 

-7.52E-03 
6.80E-04 

1.72E-02 
-2h9E-03 
-9.39E-03 

1 .ME42 
- 1.06f-02 
1 .WE42 

1.18E-01 
-6.60E-03 
6.56E-W 

7 -74E-04 

2.58E-04 

2.02E-02 

- '1 24E-02 

4.34E-02 
4.04E-02 

2.85E-02 
2.33E-02 
1.93E-02 

3.96E-02 
1.46E-02 
2.04E-02 

8.36E-02 
7.3OE-02 
6,SE-M 

2.65E-02 
1 $21 €42 
1.53E-02 

2.87E-02 

1.41 €41 
1.24E-01 

5.57E-02 
6.66E-02 
6.6SE-02 

8.79E-02 
7.70502 
2.82E-02 

9.73E-02 
7.90E-02 
9.73E-02 

6.85E-02 
5.91 E-02 
4.69E-02 

4.87E-02 

1 .eo 
1 .c#) 

1 .oo 
1 .m 
i -00 

1 .MI 
1 .oo 
1 .Go 

1 .oo 
1 .oo 
? .oo 
1 .oo 
1 .oo 
1 .M3 

1 .oo 

I 

104.52 
104.52 

99.31 
99.31 
99.31 

107.82 
107.82 
107.82 

105.49 
105.49 
105.49 

104.63 
104.63 
104.63 

97.21 
OoAl14&031-002 Uranlum-235 -8.22E-03 1.14E-02 6.OOE-02 1.00 97.21 

Uranium-238 8.04E-03 2.52E-02 6.oDE-02 1.00 97.21 

LCS Uranlum-233/234 3.89E+Oo 3.2OE-01 6.78E-02 1 .OO 99.19 
Urar)sum235 2.12E-01 7,62€42 4.97E-02 1.00 w.19 
Uranium238 4.19Ei-00 3.32E-01 5.67E-M 1.00 99.1 9 

Nom. Conc. F?t3covery: 
4.336 97% 

FIE= 0.098 
WE = 0.128 
F/E= 0.073 



%~ 

Luker, Steve - 
From: Salmans, Michael 
Sent: 
To : Luker, Steve 
Subject: FW: OOAI 148 

- 
x 

Tuesday, June 13,2000 3:04 PM 

M i k e  Salmans 
Analytical Services 

Pager# 303-212-3149 
Phone # 303-966-5057 

F a  # 303-966-3578 

:_ - . 
f 

----Original Message- 

Tuesday, June 13,2000 2:26 PM 
Michael Saimans 

Subject: OOAI 148 

The 100% size of these circular disks of metal and rubber were: 

(1-4 in order) 
0.71 82 g 
1.8692 g 
2.1784 g 
0.7303 g (rubber) 

. 


